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(57) ABSTRACT

Provided is an operation method carried out by user equip-
ment in a wireless communication system. The method com-
prises: receiving from a serving cell, common configuration
information including at least one common configuration; the
user equipment determining the validity of the common con-
figuration with respect to a different cell; and operating by
applying valid common configuration to the different cell,
when the common configuration valid for the different cell
exists from among the at least one common configuration.
The common configuration includes configuration informa-
tion commonly applied to at least one different cell within

coverage of the serving cell.
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FIG. 6
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FIG. 7
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FIG. 14
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FIG. 15
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COMMON CONFIGURATION-BASED
OPERATING METHOD IN WIRELESS
COMMUNICATION SYSTEM AND
APPARATUS SUPPORTING SAME

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to wireless communi-
cation and, more particularly, to an operation method based
on a common configuration in a wireless communication
system and an apparatus supporting the same.

[0003] 2. Related Art

[0004] 3rd generation partnership project (3GPP) long term
evolution (LTE) is an improved version of a universal mobile
telecommunication system (UMTS) and is introduced as the
3GPP release 8. The 3GPP LTE uses orthogonal frequency
division multiple access (OFDMA) in a downlink, and uses
single carrier-frequency division multiple access (SC-
FDMA) in an uplink. The 3GPP LTE employs multiple input
multiple output (MIMO) having up to four antennas. In recent
years, there is an ongoing discussion on 3GPP LTE-advanced
(LTE-A) that is an evolution of the 3GPP LTE.

[0005] Quality of service now provided to UE may be dete-
riorated or a cell capable of providing a better service may be
detected due to the mobility of UE as a mobile device.
Accordingly, the UE may move to a new cell, and such an
operation is called the execution of the movement of UE. UE
may deviate from an existing cell that has been accessed or
camped on depending on mobility and may access or camp on
a new cell. If UE moves from an existing cell to a new cell,
control information for the operation of the UE may be
required. A network may provide the UE with corresponding
configuration information.

[0006] A macro cell having wide coverage and micro cells,
femto cells, and pico cells having relatively small service
coverage within the service coverage of the macro cell may be
installed within a network environment. UE may deviate from
a specific cell and enter a new cell while in motion. In an
environment in which a plurality of small cells has been
deployed, the movement of UE may be frequently performed.
Furthermore, UE may configure a plurality of serving cells,
may access the serving cells, and may operate. It may be
required to provide UE with new configuration information
depending on the entry of a cell by the UE, the deviation of a
cell by the UE, or the configuration and release of a plurality
of'serving cells. Inthis case, inefficiency attributable to exces-
sive signaling in terms of use of radio sources may be gener-
ated.

SUMMARY OF THE INVENTION

[0007] An object of the present invention is to provide an
operation method based on a common configuration in a
wireless communication system and an apparatus supporting
the same.

[0008] Inone aspect, provided is an operation method per-
formed by user equipment in a wireless communication sys-
tem. The method includes receiving common configuration
information comprising one or more common configurations
from a serving cell, performing, by the user equipment, a
determination of a validity of a common configuration on
another cell and operating by applying a valid common con-
figuration to the another cell if the valid common configura-
tion for the another cell is present in the one or more common
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configurations. The common configuration comprises con-
figuration information applied to one or more other cells in
common within coverage of the serving cell.

[0009] Thecommon configuration information may further
comprise applicability information. The applicability infor-
mation may specify a criterion for the determination of the
validity of the common configuration. The determination of
the validity of the common configuration may be performed
based on the applicability information.

[0010] The applicability information may comprise a cell
identity list of cells to which respective common configura-
tions are validly applied.

[0011] Performing the determination of the validity of the
common configuration may comprise determining a common
configuration related to the cell identity list to be the valid
common configuration if a cell identity of the another cell is
included in a cell identity list of the applicability information.
[0012] The applicability information may comprise a fre-
quency list to which each common configuration is validly
applied.

[0013] Performing the determination of the validity of the
common configuration may comprise determining a common
configuration related to the frequency list to be the valid
common configuration if a serving frequency of the another
cell is included in a frequency list of the applicability infor-
mation.

[0014] The applicability information may be indicative of a
time interval to which each common configuration is able to
be validly applied.

[0015] Performing the determination of the validity of the
common configuration may comprise determining a common
configuration related to the time interval to be the valid com-
mon configuration if a point of time at which the determina-
tion is made is within a time interval indicated by the appli-
cability information.

[0016] The applicability information may comprise a sig-
nal quality threshold to which each common configuration is
able to be validly applied.

[0017] Performing the determination of the validity of the
common configuration may comprise determining a common
configuration related to the signal quality threshold to be the
valid common configuration of signal quality of another cell
is a signal quality threshold or more indicated by the appli-
cability information.

[0018] The applicability information may comprise a traf-
fic load threshold to which each common configuration is
able to be validly applied.

[0019] Performing the determination of the validity of the
common configuration may comprise determining a common
configuration related to the traffic load threshold to be the
valid common configuration if a traffic load of the another cell
is a traffic load threshold or less indicated by the applicability
information.

[0020] Operating by applying the valid common configu-
ration to the another cell if the valid common configuration
for the another cell is present in the one or more common
configurations may comprise sending a common configura-
tion validity indicator indicating that the valid common con-
figuration is present to the serving cell if a valid common
configuration for the another cell is present in the one or more
common configurations, receiving common configuration
application indication as a response to the common configu-
ration validity indicator, wherein the common configuration
application indication instructs the user equipment to operate
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by applying the valid common configuration and operating by
applying the valid common configuration to the another cell
based on the common configuration application indication.
[0021] The method may further comprise sending informa-
tion about the applied valid common configuration to the
serving cell.

[0022] The serving cell may be a macro cell. The another
cell may be a small cell within a coverage of the macro cell.
[0023] In another aspect, provided is a wireless apparatus
operating in a wireless communication system. The apparatus
includes aradio frequency (RF) unit which sends and receives
radio signals and a processor operatively coupled to the RF
unit. The processor is configured to receive common configu-
ration information comprising one or more common configu-
rations from a serving cell, perform a determination of a
validity of a common configuration on another cell and oper-
ate by applying a valid common configuration to the another
cell if the valid common configuration for the another cell is
present in the one or more common configurations. The com-
mon configuration comprises configuration information
applied to one or more other cells in common within coverage
of the serving cell.

[0024] The excessive occupation of radio sources attribut-
able to configuration information signaling according to the
configuration and release of a serving cell can be reduced
because a common configuration is applied. UE can may
configure or release a serving cell more flexibly through a
common configuration. This can increase radio sources use
efficiency and can improve overall performance of a network.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] FIG. 1 illustrates a wireless communication system
to which the present invention is applied.

[0026] FIG.2 is a block diagram showing the structure of'a
wireless protocol on the user plane.

[0027] FIG. 3 is a block diagram showing the structure of'a
wireless protocol on the control plane.

[0028] FIG. 4is a flowchart illustrating the operation of UE
in the RRC idle state.

[0029] FIG. 5is a flowchart illustrating a process of estab-
lishing RRC connection.

[0030] FIG. 6is a flowchart illustrating an RRC connection
reconfiguration process.

[0031] FIG.7is a flowchart illustrating a handover process.
[0032] FIG. 8 is a diagram illustrating an RRC connection
re-establishment procedure.

[0033] FIG. 9 is a flowchart illustrating a measuring
method according to the related art.

[0034] FIG. 10 illustrates an example of measurement con-
figuration in the terminal.

[0035] FIG. 11 illustrates an example of removing the mea-
surement identity.

[0036] FIG. 12 illustrates an example of removing the mea-
surement object.

[0037] FIG.13isa diagram showing an example of a carrier
aggregation scheme.

[0038] FIG. 14 is a diagram showing an operation method
based on a common configuration in accordance with a first
embodiment of the present invention.

[0039] FIG. 15 is a diagram showing an operation method
based on a common configuration in accordance with a sec-
ond embodiment of the present invention.
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[0040] FIG.161is ablock diagram showing a wireless appa-
ratus in which an embodiment of the present invention is
implemented.

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0041] FIG. 1 shows a wireless communication system to
which the present invention is applied. The wireless commu-
nication system may also be referred to as an evolved-UMTS
terrestrial radio access network (E-UTRAN) or a long term
evolution (LTE)Y/LTE-A system.

[0042] The E-UTRAN includes at least one base station
(BS) 20 which provides a control plane and a user plane to a
user equipment (UE) 10. The UE 10 may be fixed or mobile,
and may be referred to as another terminology, such as a
mobile station (MS), a user terminal (UT), a subscriber sta-
tion (SS), amobile terminal (MT), a wireless device, etc. The
BS 20 is generally a fixed station that communicates with the
UE 10 and may be referred to as another terminology, such as
an evolved node-B (eNB), a base transceiver system (BTS),
an access point, etc.

[0043] The BSs 20 are interconnected by means of an X2
interface. The BSs 20 are also connected by means of an S1
interface to an evolved packet core (EPC) 30, more specifi-
cally, to a mobility management entity (MME) through
S1-MME and to a serving gateway (S-GW) through S1-U.

[0044] The EPC 30 includes an MME, an S-GW, and a
packet data network-gateway (P-GW). The MME has access
information of the UE or capability information of the UE,
and such information is generally used for mobility manage-
ment ofthe UE. The S-GW is a gateway having an E-UTRAN
as an end point. The P-GW is a gateway having a PDN as an
end point.

[0045] Layers of a radio interface protocol between the UE
and the network can be classified into a first layer (L1), a
second layer (L.2), and a third layer (L.3) based on the lower
three layers of the open system interconnection (OSI) model
that is well-known in the communication system. Among
them, a physical (PHY) layer belonging to the first layer
provides an information transfer service by using a physical
channel, and a radio resource control (RRC) layer belonging
to the third layer serves to control a radio resource between
the UE and the network. For this, the RRC layer exchanges an
RRC message between the UE and the BS.

[0046] FIG. 2 is a diagram showing a wireless protocol
architecture for a user plane. FIG. 3 is a diagram showing a
wireless protocol architecture for a control plane. The user
plane is a protocol stack for user data transmission. The
control plane is a protocol stack for control signal transmis-
sion.

[0047] Referring to FIGS. 2 and 3, a PHY layer provides an
upper layer with an information transfer service through a
physical channel. The PHY layer is connected to a medium
access control (MAC) layer which is an upper layer of the
PHY layer through a transport channel. Data is transferred
between the MAC layer and the PHY layer through the trans-
port channel. The transport channel is classified according to
how and with what characteristics data is transferred through
a radio interface.

[0048] Datais moved between different PHY layers, that is,
the PHY layers of a transmitter and a receiver, through a
physical channel. The physical channel may be modulated
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according to an Orthogonal Frequency Division Multiplexing
(OFDM) scheme, and use the time and frequency as radio
resources.

[0049] The functions of the MAC layer include mapping
between a logical channel and a transport channel and mul-
tiplexing and demultiplexing to a transport block that is pro-
vided through a physical channel on the transport channel of
a MAC Service Data Unit (SDU) that belongs to a logical
channel. The MAC layer provides service to a Radio Link
Control (RLC) layer through the logical channel.

[0050] The functions of the RLC layer include the concat-
enation, segmentation, and reassembly of an RLC SDU. In
order to guarantee various types of Quality of Service (QoS)
required by a Radio Bearer (RB), the RLC layer provides
three types of operation mode: Transparent Mode (TM),
Unacknowledged Mode (UM), and Acknowledged Mode
(AM). AM RLC provides error correction through an Auto-
matic Repeat Request (ARQ).

[0051] The RRC layer is defined only on the control plane.
The RRC layer is related to the configuration, reconfigura-
tion, and release of radio bearers, and is responsible for con-
trol of logical channels, transport channels, and PHY chan-
nels. An RB means a logical route that is provided by the first
layer (PHY layer) and the second layers (MAC layer, the RLC
layer, and the PDCP layer) in order to transfer data between
UE and a network.

[0052] The functionofaPacket Data Convergence Protocol
(PDCP) layer on the user plane includes the transfer of user
data and header compression and ciphering. The function of
the PDCP layer on the user plane further includes the transfer
and encryption/integrity protection of control plane data.

[0053] What an RB is configured means a process of defin-
ing the characteristics of a wireless protocol layer and chan-
nels in order to provide specific service and configuring each
detailed parameter and operating method. An RB can be
divided into two types of a Signaling RB (SRB) and a Data
RB (DRB). The SRB is used as a passage through which an
RRC message is transmitted on the control plane, and the
DRB is used as a passage through which user data is trans-
mitted on the user plane.

[0054] If RRC connection is established between the RRC
layer of UE and the RRC layer of an E-UTRAN, the UE is in
the RRC connected state. If not, the UE is in the RRC idle
state.

[0055] A downlink transport channel through which data is
transmitted from a network to UE includes a broadcast chan-
nel (BCH) through which system information is transmitted
and a downlink shared channel (SCH) through which user
traffic or control messages are transmitted. Traffic or a control
message for downlink multicast or broadcast service may be
transmitted through the downlink SCH, or may be transmitted
through an additional downlink multicast channel (MCH).
Meanwhile, an uplink transport channel through which data is
transmitted from UE to a network includes a random access
channel (RACH) through which an initial control message is
transmitted and an uplink shared channel (SCH) through
which user traffic or control messages are transmitted.
[0056] Logical channels that are placed over the transport
channel and that are mapped to the transport channel include
a broadcast control channel (BCCH), a paging control chan-
nel (PCCH), a common control channel (CCCH), a multicast
control channel (MCCH), and a multicast traffic channel
(MTCH).
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[0057] The physical channel includes several OFDM sym-
bols in the time domain and several subcarriers in the fre-
quency domain. One subframe includes a plurality of OFDM
symbols in the time domain. An RB is a resources allocation
unit, and includes a plurality of OFDM symbols and a plural-
ity of subcarriers. Furthermore, each subframe may use spe-
cific subcarriers of specific OFDM symbols (e.g., the first
OFDM symbol) of the corresponding subframe for a physical
downlink control channel (PDCCH), that is, an [.1/1.2 control
channel. A Transmission Time Interval (TTI)is aunit time for
subframe transmission.

[0058] As disclosed in 3GPP TS 36.211 V8.7.0, a physical
channel in a 3GPP LTE may be divided into a PDSCH (Physi-
cal Downlink Shared Channel) and a PUSCH (Physical
Uplink Shared Channel) being a data channel and a PDCCH
(Physical Downlink Control Channel), a PCFICH (Physical
Control Format Indicator Channel), a PHICH (Physical
Hybrid-ARQ Indicator Channel), and a PUCCH (Physical
Uplink Control Channel) being a control channel.

[0059] A PCFICH transmitted through a first OFDM sym-
bol of a sub-frame carries a CFI (control format indicator)
with respect to the number of OFDM symbols used to trans-
mit control channels in a sub-frame. The terminal firstly
receives a CFI on a PCFICH to monitor the PDCCH.

[0060] The PDCCH refers to a scheduling channel to carry
schedule information as a downlink control channel. The
control information transmitted through the PDCCH refers to
downlink control information (DCI). The DCI may include
resource allocation of the PDSCH (refers to DL grant (down-
link grant)), resource allocation of the PUSCH (refers to
uplink (UL) grant)), and a group and/or VoIP (Voice over
Internet Protocol) of a transmission power control command
with respect to individual UEs in an optional UE group.
[0061] In the 3GPP LTE, blind decoding is used to detect
the PDCCH. The blind decoding de-masks a desired identifier
to a CRC (Cyclic Redundancy Check) of a received PDCCH
(refers to candidate PDCCH), and checks a CRC error to
determine whether a corresponding PDCCH 1is a control
channel thereof.

[0062] The base station determines a PDCCH format
according to a DCI to be sent to the terminal to attach a CRC
to the DCI, and masks a unique identifier (refers to RNTI
(Radio Network Temporary Identifier)) according to an
owner or a use of the PDCCH.

[0063] The RRC state of UE and an RRC connection
method are described below.

[0064] The RRC state means whether or not the RRC layer
of UE is logically connected to the RRC layer of the E-UT-
RAN. A case where the RRC layer of UE is logically con-
nected to the RRC layer of the E-UTRAN is referred to as an
RRC connected state. A case where the RRC layer of UE is
not logically connected to the RRC layer of the E-UTRAN is
referred to as an RRC idle state. The E-UTRAN may check
the existence of corresponding UE in the RRC connected
state in each cell because the UE has RRC connection, so the
UE may be effectively controlled. In contrast, the E-UTRAN
is unable to check UE in the RRC idle state, and a Core
Network (CN) manages UE in the RRC idle state in each
tracking area, that is, the unit of an area greater than a cell.
That is, the existence or non-existence of UE in the RRC idle
state is checked only for each large area. Accordingly, the UE
needs to shift to the RRC connected state in order to be
provided with common mobile communication service, such
as voice or data.
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[0065] When a user first powers UE, the UE first searches
for a proper cell and remains in the RRC idle state in the
corresponding cell. The UE in the RRC idle state establishes
RRC connection with an E-UTRAN through an RRC con-
nection procedure when it is necessary to set up the RRC
connection, and shifts to the RRC connected state. A case
where UE in the RRC idle state needs to set up RRC connec-
tion includes several cases. For example, the cases may
include a need to send uplink data for a reason, such as a call
attempt by a user, and to send a response message as a
response to a paging message received from an E-UTRAN.
[0066] A Non-Access Stratum (NAS) layer placed over the
RRC layer performs functions, such as session management
and mobility management.

[0067] Inthe NAS layer, in order to manage the mobility of
UE, two types of states: EPS Mobility Management-REGIS-
TERED (EMM-REGISTERED) and EMM-DEREGIS-
TERED are defined. The two states are applied to UE and the
MME. UE is initially in the EMM-DEREGISTERED state.
In order to access a network, the UE performs a process of
registering it with the corresponding network through an
initial attach procedure. If the attach procedure is successfully
performed, the UE and the MME become the EMM-REGIS-
TERED state.

[0068] In order to manage signaling connection between
UE and the EPC, two types of states: an EPS Connection
Management (ECM)-IDLE state and an ECM-CON-
NECTED state are defined. The two states are applied to UE
and the MME. When the UE in the ECM-IDLE state estab-
lishes RRC connection with the E-UTRAN, the UE becomes
the ECM-CONNECTED state. The MME in the ECM-IDLE
state becomes the ECM-CONNECTED state when it estab-
lishes S1 connection with the E-UTRAN. When the UE is in
the ECM-IDLE state, the E-UTRAN does not have informa-
tion about the context of the UE. Accordingly, the UE in the
ECM-IDLE state performs procedures related to UE-based
mobility, such as cell selection or cell reselection, without a
need to receive a command from a network. In contrast, when
the UE is in the ECM-CONNECTED state, the mobility of
the UE is managed in response to a command from a network.
If the location of the UE in the ECM-IDLE state is different
from a location known to the network, the UE informs the
network of its corresponding location through a tracking area
update procedure.

[0069] System information is described below.

[0070] System information includes essential information
that needs to be known by UE in order for the UE to access a
BS. Accordingly, the UE needs to have received all pieces of
system information before accessing the BS, and needs to
always have the up-to-date system information. Furthermore,
the BS periodically transmits the system information because
the system information is information that needs to be known
by all UEs within one cell. The system information is divided
into a MIB (Master Information Block) and a plurality of
SIBs (System Information Blocks).

[0071] The MIB may include a limited number of param-
eters which are most frequently transmitted and are required
for acquisition for other information from a cell. The terminal
firstly searches the MIB after downlink synchronization. The
MIB may include information such as a downlink channel
bandwidth, PHICH configuration, an SFN to support syn-
chronization and to be operated as a timing reference, and
eNB transmission antenna configuration. The MIB may be
broadcasted on the BCH.
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[0072] A SIB1 (SystemInformationBlockTypel) among
SIBs is transmitted while being included in a SystemInfor-
mationBlockTypel", and other SIBs except for the SIB1 is
transmitted while being included in the system information
message. The SIBs may be flexibly mapped to the system
information message according to a scheduling information
list parameter included in the SIB1. However, each SIB is
included in a single system information message, and only
SIBs having the same scheduling required value (e.g. period)
may be mapped to the same system information message.
Further, a SIB2 (SystemInformationBlockType2) is mapped
to a system information message corresponding to a first
entry in a system information message list of a scheduling
information list. A plurality of system information messages
may be transmitted within the same time period. The SIB1
and all system information messages are transmitted on a
DL-SCH.

[0073] Further to broadcast transmission, the E-UTRAN
may be dedicated-signaled in a state that the SIB1 includes
the same parameter as a preconfiguration value. In this case,
the SIB1 may be transmitted while being included in a RRC
connection reconfiguration message.

[0074] The SIBI1 includes information on terminal cell
access, and defines scheduling of other SIBs. The SIB1 may
include PLMN identifiers of a network, a TAC (Tracking Area
Code), a cell ID, a cell barring status to indicate whether a cell
may camp-on, the lowest reception level required in a cell
used as a cell reselection reference, and information on a
transmission time and a time period of other SIBs.

[0075] The SIB2 may include radio resource configuration
information common in all terminals. The SIB2 may include
a uplink carrier frequency, an uplink channel bandwidth,
RACH configuration, paging configuration, uplink power
control configuration, sounding reference signal configura-
tion, PUCCH configuration and PUSCH configuration sup-
porting ACK/NACK transmission.

[0076] The terminal may apply acquisition and change
sensing procedures of system information with respect to
only a PCell. In the SCell, the E-UTRAN may provide all
system information on the RRC connection state operation
through dedicated signaling when a corresponding SCell is
added. When system information on the configured SCell is
changed, the E-UTRAN may release a considered SCell and
may add the considered SCell later, which may be performed
together with a single RRC connection reconfiguration mes-
sage. The E-UTRAN may configure parameter values differ-
ent from a value broadcasted in the considered SCell through
the dedicated signaling.

[0077] The terminal should ensure validity with respect to
system information of a specific type. The above system
information refers to required system information. The
required system information may be defined as follows.

[0078] When the terminal is in a RRC idle state: the
terminal should to have a valid version of an MIB and the
SIB1 as well as a SIB2 to a SIB8, which may depend on
support of a considered RAT.

[0079] When the terminal is in a RRC connection state:
the terminal should ensure to have valid versions of the
MIB, the SIB1 and the SIB2.

[0080] In general, after the system information is acquired,
validity may be ensured with a maximum three hours.

[0081] In general, service that is provided to UE by a net-
work may be classified into three types as follows. Further-
more, the UE differently recognizes the type of cell depend-
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ing on what service may be provided to the UE. In the
following description, a service type is first described, and the
type of cell is described.

[0082] 1) Limited service: this service provides emergency
calls and an Earthquake and Tsunami Warning System
(ETWS), and may be provided by an acceptable cell.

[0083] 2) Suitable service: this service means public ser-
vice for common uses, and may be provided by a suitable cell
(or a normal cell).

[0084] 3) Operator service: this service means service for
communication network operators. This cell may be used by
only communication network operators, but may not be used
by common users.

[0085] In relation to a service type provided by a cell, the
type of cell may be classified as follows.

[0086] 1) An acceptable cell: this cell is a cell from which
UE may be provided with limited service. This cell is a cell
that has not been barred from a viewpoint of corresponding
UE and that satisfies the cell selection criterion of the UE.
[0087] 2) A suitable cell: this cell is a cell from which UE
may be provided with suitable service. This cell satisfies the
conditions of an acceptable cell and also satisfies additional
conditions. The additional conditions include that the suitable
cell needs to belong to a Public Land Mobile Network
(PLMN) to which corresponding UE may access and that the
suitable cell is a cell on which the execution of a tracking area
update procedure by the UE is not barred. If a corresponding
cell is a CSG cell, the cell needs to be a cell to which UE may
access as a member of the CSG.

[0088] 3) A barred cell: this cell is a cell that broadcasts
information indicative of a barred cell through system infor-
mation.

[0089] 4) A reserved cell: this cell is a cell that broadcasts
information indicative of a reserved cell through system
information.

[0090] FIG. 4is a flowchart illustrating the operation of UE
in the RRC idle state. FIG. 4 illustrates a procedure in which
UE that is initially powered on experiences a cell selection
process, registers it with a network, and then performs cell
reselection if necessary.

[0091] Referring to FIG. 4, the UE selects Radio Access
Technology (RAT) in which the UE communicates with a
Public Land Mobile Network (PLMN), that is, a network
from which the UE is provided with service (S410). Informa-
tion about the PLMN and the RAT may be selected by the user
of the UE, and the information stored in a Universal Sub-
scriber Identity Module (USIM) may be used.

[0092] The UE selects a cell that has the greatest value and
that belongs to cells having measured BS and signal intensity
or quality greater than a specific value (cell selection) (S420).
In this case, the UE that is powered off performs cell selec-
tion, which may be called initial cell selection. A cell selec-
tion procedure is described later in detail. After the cell selec-
tion, the UE receives system information periodically by the
BS. The specific value refers to a value that is defined in a
system in order for the quality of a physical signal in data
transmission/reception to be guaranteed. Accordingly, the
specific value may differ depending on applied RAT.

[0093] If network registration is necessary, the UE per-
forms a network registration procedure (S430). The UE reg-
isters its information (e.g., an IMSI) with the network in order
to receive service (e.g., paging) from the network. The UE
does not register it with a network whenever it selects a cell,
but registers it with a network when information about the
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network (e.g., a Tracking Area Identity (TAI)) included in
system information is different from information about the
network that is known to the UE.

[0094] The UE performs cell reselection based on a service
environment provided by the cell or the environment of the
UE (S440). If the value of the intensity or quality of a signal
measured based on a BS from which the UE is provided with
service is lower than that measured based on a BS of a neigh-
boring cell, the UE selects a cell that belongs to other cells and
that provides better signal characteristics than the cell of the
BS that is accessed by the UE. This process is called cell
reselection differently from the initial cell selection of the No.
2 process. In this case, temporal restriction conditions are
placed in order for a cell to be frequently reselected in
response to a change of signal characteristic. A cell reselec-
tion procedure is described later in detail.

[0095] FIG. 5is a flowchart illustrating a process of estab-
lishing RRC connection.

[0096] UE sends an RRC connection request message that
requests RRC connection to a network (S510). The network
sends an RRC connection establishment message as a
response to the RRC connection request (S520). After receiv-
ing the RRC connection establishment message, the UE
enters RRC connected mode.

[0097] The UE sends an RRC connection establishment
complete message used to check the successful completion of
the RRC connection to the network (S530).

[0098] FIG. 6is a flowchart illustrating an RRC connection
reconfiguration process. An RRC connection reconfiguration
is used to modify RRC connection. This is used to establish/
modify/release RBs, perform handover, and set up/modify/
release measurements.

[0099] A network sends an RRC connection reconfigura-
tion message for modifying RRC connection to UE (5610).
As a response to the RRC connection reconfiguration mes-
sage, the UE sends an RRC connection reconfiguration com-
plete message used to check the successful completion of the
RRC connection reconfiguration to the network (S620).

[0100] Hereinafter, a public land mobile network (PLMN)
is described.
[0101] The PLMN is a network which is disposed and

operated by a mobile network operator. Each mobile network
operator operates one or more PLMNs. Each PLMN may be
identified by a Mobile Country Code (MCC) and a Mobile
Network Code (MNC). PLMN information of a cell is
included in system information and broadcasted.

[0102] In PLMN selection, cell selection, and cell reselec-
tion, various types of PLMNs may be considered by the
terminal.

[0103] Home PLMN (HPLMN): PLMN having MCC and
MNC matching with MCC and MNC of a terminal IMSI.
[0104] Equivalent HPLMN (EHPLMN): PLMN serving as
an equivalent of an HPLMN.

[0105] Registered PLMN (RPLMN): PLMN successfully
finishing location registration.

[0106] Equivalent PLMN (EPLMN): PLMN serving as an
equivalent of an RPLMN.

[0107] Each mobile service consumer subscribes in the
HPLMN. When a general service is provided to the terminal
through the HPLMN or the EHPLMN, the terminal is not in
a roaming state. Meanwhile, when the service is provided to
the terminal through a PLMN except for the HPLMN/EH-
PLMN, the terminal is in the roaming state. In this case, the
PLMN refers to a Visited PLMN (VPLMN).
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[0108] When UE is initially powered on, the UE searches
for available Public Land Mobile Networks (PLMNs) and
selects a proper PLMN from which the UE is able to be
provided with service. The PLMN is a network that is
deployed or operated by a mobile network operator. Each
mobile network operator operates one or more PLMNs. Each
PLMN may be identified by Mobile Country Code (MCC)
and Mobile Network Code (MNC). Information about the
PLMN of a cell is included in system information and broad-
casted. The UE attempts to register it with the selected
PLMN. If registration is successful, the selected PLMN
becomes a Registered PLMN (RPLMN). The network may
signalize a PLMN list to the UE. In this case, PLMNs
included in the PLMN list may be considered to be PLMNs,
such as RPLMNSs. The UE registered with the network needs
to be able to be always reachable by the network. If the UE is
in the ECM-CONNECTED state (identically the RRC con-
nection state), the network recognizes that the UE is being
provided with service. If the UE is in the ECM-IDLE state
(identically the RRC idle state), however, the situation of the
UE is not valid in an eNB, but is stored in the MME. In such
a case, only the MME is informed of the location of the UE in
the ECM-IDLE state through the granularity of the list of
Tracking Areas (TAs). A single TA is identified by a Tracking
Area Identity (TAI) formed of the identifier of a PLMN to
which the TA belongs and Tracking Area Code (TAC) that
uniquely expresses the TA within the PLMN.

[0109] Thereafter, the UE selects a cell that belongs to cells
provided by the selected PLMN and that has signal quality
and characteristics on which the UE is able to be provided
with proper service.

[0110] The following is a detailed description of a proce-
dure of selecting a cell by a terminal.

[0111] When power is turned-on or the terminal is located
in a cell, the terminal performs procedures for receiving a
service by selecting/reselecting a suitable quality cell.

[0112] A terminal in an RRC idle state should prepare to
receive a service through the cell by always selecting a suit-
able quality cell. For example, a terminal where power is
turned-on just before should select the suitable quality cell to
be registered in a network. If the terminal in an RRC connec-
tion state enters in an RRC idle state, the terminal should
selects a cell for stay in the RRC idle state. In this way, a
procedure of selecting a cell satisfying a certain condition by
the terminal in order to be in a service idle state such as the
RRC idle state refers to cell selection. Since the cell selection
is performed in a state that a cell in the RRC idle state is not
currently determined, it is important to select the cell as rapid
as possible. Accordingly, if the cell provides a wireless signal
quality of a predetermined level or greater, although the cell
does not provide the best wireless signal quality, the cell may
be selected during a cell selection procedure of the terminal.
[0113] A method and a procedure of selecting a cell by a
terminal in a 3GPP LTE is described with reference to 3GPP
TS 36.304 V8.5.0 (2009-03) “User Equipment (UE) proce-
dures in idle mode (Release 8)”.

[0114] A cell selection process is basically divided into two
types.
[0115] The first is an initial cell selection process. In this

process, UE does not have preliminary information about a
wireless channel. Accordingly, the UE searches for all wire-
less channels in order to find out a proper cell. The UE
searches for the strongest cell in each channel. Thereafter, if
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the UE has only to search for a suitable cell that satisfies a cell
selection criterion, the UE selects the corresponding cell.
[0116] Next, the UE may select the cell using stored infor-
mation or using information broadcasted by the cell. Accord-
ingly, cell selection may be fast compared to an initial cell
selection process. If the UE has only to search for a cell that
satisfies the cell selection criterion, the UE selects the corre-
sponding cell. If a suitable cell that satisfies the cell selection
criterion is not retrieved though such a process, the UE per-
forms an initial cell selection process.

[0117] A cell selection reference may be defined as
expressed by a following equation 1.

Srxlev>0 AND Squal>0

where:

Srx1ev=0,1vmeas—(Qrxtcvmint Orxtcvminagsed) ~PCOM=
pensation

Squal=Q -(Q - +0 ) )

[0118] In this case, respective variables of the equation 1
may be defined by a following table 1.

TABLE 1

Srxlev Cell selection RX level value (dB)
Squal Cell selection quality value (dB)
Measured cell RX level value (RSRP)

Qrstevmeas

Qguatmeas Measured cell quality value (RSRQ)
Qutevmin Minimum required RX level in the cell (dBm)
Qguatmin Minimum required quality level in the cell (dB)
Qpxtevminafiser Offset to the signalled Q,.;...,..., taken into account
in the Srxlev evaluation as a result of a periodic search
for a higher priority PLMN while camped normally
in a VPLMN [5]
Quatminaofser Offset to the signalled Qquatmin taken into account

in the Squal evaluation as a result of a periodic search
for a higher priority PLMN while camped normally
in a VPLMN [5]

max(Prarex = P poyerciass 0) (dB)

Maximum TX power level an UE may use when
transmitting on the uplink in the cell (dBm) defined
as Prarqrin [TS 36.101]

Maximum RF output power of the UE (dBm)
according to the UE power class as defined in

[TS 36.101]

Pcompensation
Pearax

PPowerClass

[0119] Signaled values Qrxlevminoffset and Qqualminoft-
set are a result of periodic search with respect to a PLMN of
a higher priority while the terminal camps on a normal cell in
the VPLMN. During the periodic search with the PLMN
having the higher priority, the terminal may perform cell
selection estimation using stored parameters from other cell
of'the PLMN having the higher priority.

[0120] After the UE selects a specific cell through the cell
selection process, the intensity or quality of a signal between
the UE and a BS may be changed due to a change in the
mobility or wireless environment of the UE. Accordingly, if
the quality of the selected cell is deteriorated, the UE may
select another cell that provides better quality. If a cell is
reselected as described above, the UE selects a cell that pro-
vides better signal quality than the currently selected cell.
Such a process is called cell reselection. In general, a basic
object of the cell reselection process is to select a cell that
provides UE with the best quality from a viewpoint of the
quality of a radio signal.

[0121] In addition to the viewpoint of the quality of a radio
signal, a network may determine priority corresponding to
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each frequency, and may inform the UE of the determined
priorities. The UE that has received the priorities preferen-
tially takes into consideration the priorities in a cell reselec-
tion process compared to a radio signal quality criterion.
[0122] Asdescribed above, there is a method of selecting or
reselecting a cell according to the signal characteristics of a
wireless environment. In selecting a cell for reselection when
a cell is reselected, the following cell reselection methods
may be present according to the RAT and frequency charac-
teristics of the cell.

[0123] Intra-frequency cell reselection: UE reselects a
cell having the same center frequency as that of RAT,
such as a cell on which the UE camps on.

[0124] Inter-frequency cell reselection: UE reselects a
cell having a different center frequency from that of
RAT, such as a cell on which the UE camps on

[0125] Inter-RAT cell reselection: UE reselects a cell
that uses RAT different from RAT on which the UE
camps

[0126] The principle of a cell reselection process is as fol-
lows.
[0127] First, UE measures the quality of a serving cell and

neighbor cells for cell reselection.

[0128] Second, cell reselection is performed based on a cell
reselection criterion. The cell reselection criterion has the
following characteristics in relation to the measurements of a
serving cell and neighbor cells.

[0129] Intra-frequency cell reselection is basically based
onranking. Ranking is a task for defining a criterion value for
evaluating cell reselection and numbering cells using crite-
rion values according to the size of the criterion values. A cell
having the best criterion is commonly called the best-ranked
cell. The cell criterion value is based on the value of a corre-
sponding cell measured by UE, and may be a value to which
a frequency offset or cell offset has been applied, if necessary.
[0130] Inter-frequency cell reselection is based on fre-
quency priority provided by a network. UE attempts to camp
on a frequency having the highest frequency priority. A net-
work may provide frequency priority that will be applied by
UEs within a cell in common through broadcasting signaling,
or may provide frequency-specific priority to each UE
through UE-dedicated signaling. A cell reselection priority
provided through broadcast signaling may refer to a common
priority. A cell reselection priority for each terminal set by a
network may refer to a dedicated priority. If receiving the
dedicated priority, the terminal may receive a valid time asso-
ciated with the dedicated priority together. If receiving the
dedicated priority, the terminal starts a validity timer set as the
received valid time together therewith. While the valid timer
is operated, the terminal applies the dedicated priority in the
RRC idle mode. If the valid timer is expired, the terminal
discards the dedicated priority and again applies the common
priority.

[0131] For the inter-frequency cell reselection, a network
may provide UE with a parameter (e.g., a frequency-specific
offset) used in cell reselection for each frequency.

[0132] For the intra-frequency cell reselection or the inter-
frequency cell reselection, a network may provide UE with a
Neighboring Cell List (NCL) used in cell reselection. The
NCL includes a cell-specific parameter (e.g., a cell-specific
offset) used in cell reselection.

[0133] For the intra-frequency or inter-frequency cell rese-
lection, a network may provide UE with a cell reselection
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black list used in cell reselection. The UE does not perform
cell reselection on a cell included in the black list.

[0134] Ranking performed in a cell reselection evaluation
process is described below.

[0135] A ranking criterion used to apply priority to a cell is
defined as in Equation 1.

R=Crncas s+ CnysoRn=Omeas.s~ Cogser

[0136] In this case, R, is the ranking criterion of a serving
cell, R, is the ranking criterion of a neighbor cell, Q,,,, . ; is
the quality value of the serving cell measured by UE, Q... ,,
is the quality value of the neighbor cell measured by UE, Q,, .,
is the hysteresis value for ranking, and Q,,, is an offset
between the two cells.

[0137] InIntra-frequency, if UE receives an offset “Q, s,
»” between a serving cell and a neighbor cell, Q . =Q, ssers.0-
If UE does not receive Qg s Qopse=0-

[0138] InInter-frequency, if UE receives an offset “Q, s,
»” for a corresponding cell, Q. Qs ers it Qpeguency I UE
does not receive “Q,pers,”s QoperQpequency

[0139] If the ranking criterion R; of a serving cell and the
ranking criterion R, of aneighbor cell are changed in a similar
state, ranking priority is frequency changed as a result of the
change, and UE may alternately reselect the twos. Q,  is a
parameter that gives hysteresis to cell reselection so that UE
is prevented from to alternately reselecting two cells.

[0140] UE measures Rgof a serving cell and R,, of a neigh-
bor cell according to the above equation, considers a cell
having the greatest ranking criterion value to be the highest-
ranked cell, and reselects the cell.

[0141] Inaccordance with the criterion, it may be checked
that the quality of a cell is the most important criterion in cell
reselection. If a reselected cell is not a suitable cell, UE
excludes a corresponding frequency or a corresponding cell
from the subject of cell reselection.

[0142] Inorder to perform the cell reselection according to
the cell reselection estimation, when the cell reselection ref-
erence is satisfied for a specific time, the terminal determines
that the cell reselection reference is satisfied and may perform
cell movement to a selected target cell. In this case, the spe-
cific time may be given from the network as a Treselection
parameter. The Treselection may specify a cell reselection
timer value, and may be defined with respect to each fre-
quency of the E-UTRAN and other RAT.

[0143] Hereinafter, cell reselection information used for
cell reselection of the terminal will be described.

[0144] The cell reselection information is a type of a cell
reselection parameter and may be transmitted and provided to
the terminal while being included in the system information
broadcasted from the network. The cell reselection parameter
provided to the terminal may include following types.
[0145] Cell reselection priority cellReselectionPriority:
The cellReselectionPriority parameter specifies a priority
with respect to a frequency of the E-UTRAN,; a frequency of
a UTRAN, a group of GERAN frequencies, a band glass of a
CDMA2000 HRPD or a band glass of a CDMA2000 1xRTT.

[Equation 1]

[0146] Qoffset, ,: specifies an offset value between two
cells.
[0147] Qoffsety, .., specifies frequency specific offset

with respect to an E-UTRAN frequency having the same
priority.
[0148]
index.

Qs Specifies a hysteresis value with respect a rank
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[0149]  Q,,.u1m:: SPECifies a required minimum quality level
in a dB unit.

[0150] Q. /evms: Specifies a required minimum Rx in a dB
unit.

[0151] Treselectiong, %, may specify a cell reselection

timer value for the E-UTRAN, and may be configured with
respect to each frequency of the E-UTRAN.

[0152] Treselection, ;A specifies a cell reselection timer
value for the UTRAN.

[0153] Treselectiongzy,: specifies a cell reselection timer
value for the GERAN.

[0154] Treselectioncpa.y mrpp: specifies a cell reselection
timer value for COMA HRPD.

[0155] Treselectionepy,, |xzrs Specifies a cell reselection
timer value for CDMA 1xRTT.

[0156] Thresh, 4., specifies a Srxlev threshold value
used by a terminal upon cell reselection to an RAT/frequency
having a priority higher than a serving frequency. A specific
threshold value may be independently configured with
respect to each frequency of the E-UTRAN and the UTRAN,
each group of a GERAN frequency, each band glass of
CDMA2000 HRPD and each band glass of CDMA2000
IxRTT.

[0157] Thresh, ;.o When cell reselection to RAT/fre-
quency having a priority higher than the serving frequency is
performed, a Squal threshold value used by a terminal is
specified in a dB unit. The specific threshold value may be
independently configured with respect to each frequency of
the E-UTRAN and a UTRAN FDD.

[0158] Thresh, ;.- When cell reselection to RAT/fre-
quency having a priority lower than the serving frequency is
performed, a Srxlev threshold value used by a terminal is
specified in a dB unit. The specific threshold value may be
independently configured with respect to each frequency of
the E-UTRAN and a UTRAN FDD, each group of a GERAN
frequency, each band glass of a CDMA2000 HRPD and each
band glass of CDMA2000 1xRTT.

[0159] Thresh, ;.- When cell reselection to RAT/fre-
quency having a priority lower than the serving frequency is
performed, a Squal threshold value used by a terminal is
specified in a dB unit. The specific threshold value may be
independently configured with respect to each frequency of
the E-UTRAN and a UTRAN FDD.

[0160] Threshg,,,;,.. 7.2 When cell reselection to RAT/
frequency having a priority lower than the serving frequency
is performed, a Srxlev threshold value used by a terminal is
specified in a dB unit.
[0161] Thresh,,,;,.. 7owo: When cell reselection to RAT/
frequency having a priority lower than the serving frequency
is performed, a Squal threshold value used by a terminal is
specified in a dB unit.

[0162] S, .seracnp: Specifies a Srxlev threshold value with
respect to intra-frequency measurement in a dB unit.

[0163] S, .seracno: SPecifies a Squal threshold value with
respect to intra-frequency measurement in a dB unit.

[0164] S,,..5raseracne:  Specifies E-UTRAN inter-fre-
quency and a Srxlev threshold value with respect to inter-RAT
measurement.

[0165] S,,.50aseracno:  Specifies E-UTRAN  inter-fre-
quency and a Squal threshold value with respect to E-UT-
RAN inter-frequency and inter-RAT measurement.

[0166] Meanwhile, the cell reselection information may be
provided while being included in a RRC connection release
message which is a RRC message transmitted for RRC con-
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nection release between the network and the terminal. For
example, the RRC connection release message may include a
sub-carrier frequency list and cell reselection priority of the
E-UTRAN, a sub-carrier frequency list and cell reselection
priority of the UTRA-FDD, a sub-carrier frequency list and
cell reselection priority of the UTRA-TDD, a sub-carrier
frequency list and cell reselection priority of the GERAN, a
band glass list and cell reselection priority of the CDMA2000
HRPD, and a band glass list and cell reselection priority of
CDMA2000 1xRTT.

[0167] Hereinafter, the sharing of an RAN by a plurality of
service providers is described.

[0168] A plurality of service providers may individually
construct RANs and provide services, but may provide sub-
scribers with services by sharing a cell constructed by a
specific service provider. This is called the sharing of an
RAN. In this case, a cell shared by a plurality of service
providers may broadcast a PLMN list. The PLMN list may be
included in the SIB1 of system information broadcasted by
the cell and transmitted. Meanwhile, in the PLMN list
included in the SIB1, the first listed PLMN identifier may be
implemented to indicate a primary PLMN.

[0169] Cell reselection information provided by a single
cell shared in the situation in which the single cell is shared by
a plurality of service providers may be applied to all PLMNs
within a PLMN list in common. Cell reselection information
provided by a cell that is shared in common is configured to
chiefly comply with the policy of a main PLMN. Accordingly,
UEs provided with services according to secondary PLMN’s
perform cell reselection based on information not cell rese-
lection information optimized for service provision.

[0170] Handover related to the movement of UE in an
RRC-connected state is described below.

[0171] FIG. 7 is a flowchart illustrating a handover process.
[0172] UE sends a measurement report to a source BS
(S710). The source BS determines whether or not to perform
handover using the received measurement report. If the
source BS determines to perform handover to a neighbor cell,
a neighbor cell becomes a target cell, and a BS belonging to
the target cell becomes a target BS.

[0173] The source BS sends a handover preparation mes-
sage to the target BS (S711). The target BS performs admis-
sion control in order to increase the success possibility of the
handover.

[0174] The target BS sends a handover preparation
acknowledgement (ACK) message to the source BS (S712).
The handover preparation ACK message may include a cell-
radio network temporary identifier (C-RNTI) and/or a dedi-
cated random access preamble. The C-RNTT is an identifier
for distinguishing UE within a cell. The dedicated random
access preamble is a preamble that may be exclusively used
by UE for a specific period and is used when a non-conten-
tion-based random access process is performed. A random
access process may be divided into a contention-based ran-
dom access process in which UE uses a specific random
access preamble and a non-contention-based random access
process in which UE uses a dedicated random access pre-
amble. The non-contention-based random access process can
prevent the delay of handover attributable to a contention with
other UEs compared to the contention-based random access
process.

[0175] The source BS sends a handover command message
to the UE (S713). The handover command message may be
transmitted in the form of a radio resource control (RRC)
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connection reconfiguration message. The handover com-
mand message may include a C-RNTI and a dedicated ran-
dom access preamble received from the target BS.

[0176] After receiving the handover command message
from the source BS, the UE is synchronized with the target BS
(S714). The UE receives the PSS and SSS of the target BS,
synchronizes the PSS and the SSS, receives a PBCH, and
obtains system information.

[0177] The UE starts a random access process by sending a
random access preamble to the target BS (S715). The UE may
use the dedicated random access preamble included in the
handover command message. Alternatively, if the dedicated
random access preamble has not been allocated, the UE may
use a random access preamble randomly selected from a
random access preamble set.

[0178] The target BS sends a random access response mes-
sage to the UE (S716). The random access response message
may include uplink resource allocation and/or timing
advance.

[0179] The UE that has received the random access
response message coordinates uplink synchronization based
on the timing advance and sends a handover confirmation
message to the target BS using the uplink resource allocation
(8717). The handover confirmation message indicates that
the handover process has been completed, and may be trans-
mitted along with an uplink buffer status report.

[0180] The target BS notifies a mobility management entity
(MME) that the cell of the UE has been changed by sending
a path switch request message to the MME (S718).

[0181] The MME sends a user plane update request mes-
sage to a serving-gateway (S-GW) (S719).

[0182] The S-GW switches a downlink data path to the
target BS (5720).

[0183] The S-GW sends a user plane update response mes-
sage to the MME (S721).

[0184] The MME sends a path switch request ACK mes-
sage to the target BS (S722).

[0185] The target BS notifies the source BS of the success
of the handover by sending resource release message to the
source BS (8723).

[0186] The source BS releases resources related to the UE
(S724).

[0187] Hereinafter, radio link monitoring (RLM) will be
described.

[0188] The terminal monitors downlink quality based on a

cell-specific reference signal in order to detect downlink radio
link quality of a PCell. The terminal estimates the downlink
radio link quality for the purpose of monitoring downlink
radio link quality of the PCell and compares the estimated
downlink radio link quality with threshold values Qout and
Qin. The threshold values Qout is defined as a level at which
adownlink radio link may not be received, which corresponds
to a 10% block error rate of hypothetical PDCCH transmis-
sion by taking into consideration a PDFICH error. The thresh-
old value Qin is defined as a downlink radio link quality level
which may be stable more than a level of the threshold value
Qout, which corresponds to a 2% block error rate of hypo-
thetical PDCCH transmission by taking into consideration
the PCFICH error.

[0189] A Radio Link Failure (RLF) is described below.
[0190] UE continues to perform measurements in order to
maintain the quality of a radio link with a serving cell from
which the UE receives service. The UE determines whether or
not communication is impossible in a current situation due to
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the deterioration of the quality of the radio link with the
serving cell. If communication is almost impossible because
the quality of the serving cell is too low, the UE determines
the current situation to be an RLF.

[0191] If the RLF is determined, the UE abandons main-
taining communication with the current serving cell, selects a
new cell through cell selection (or cell reselection) procedure,
and attempts RRC connection re-establishment with the new
cell.

[0192] In the specification of 3GPP LTE, the following
examples are taken as cases where normal communication is
impossible.

[0193] A case where UE determines that there is a seri-
ous problem in the quality of a downlink communication
link (a case where the quality of a PCell is determined to
be low while performing RL.M) based on the radio qual-
ity measured results of the PHY layer of the UE

[0194] A case where uplink transmission is problematic
because a random access procedure continues to fail in
the MAC sublayer.

[0195] A case where uplink transmission is problematic
because uplink data transmission continues to fail in the
RLC sublayer.

[0196] A case where handover is determined to have
failed.
[0197] A case where a message received by UE does not

pass through an integrity check.
[0198] An RRC connection re-establishment procedure is
described in more detail below.
[0199] FIG. 8 is a diagram illustrating an RRC connection
re-establishment procedure.
[0200] Referring to FIG. 8, UE stops using all the radio
bearers that have been configured other than a Signaling
Radio Bearer (SRB) #0, and initializes a variety of kinds of
sublayers of an Access Stratum (AS) (S810). Furthermore,
the UE configures each sublayer and the PHY layer as a
default configuration. In this process, the UE maintains the
RRC connection state.
[0201] The UE performs a cell selection procedure for per-
forming an RRC connection reconfiguration procedure
(S820). The cell selection procedure of the RRC connection
re-establishment procedure may be performed in the same
manner as the cell selection procedure that is performed by
the UE in the RRC idle state, although the UE maintains the
RRC connection state.
[0202] After performing the cell selection procedure, the
UE determines whether or not a corresponding cell is a suit-
able cell by checking the system information of the corre-
sponding cell (S830). If the selected cell is determined to be
a suitable E-UTRAN cell, the UE sends an RRC connection
re-establishment request message to the corresponding cell
(S840).
[0203] Meanwhile, if the selected cell is determined to be a
cell that uses RAT different from that of the E-UTRAN
through the cell selection procedure for performing the RRC
connection re-establishment procedure, the UE stops the
RRC connection re-establishment procedure and enters the
RRC idle state (S850).
[0204] The UE may be implemented to finish checking
whether the selected cell is a suitable cell through the cell
selection procedure and the reception of the system informa-
tion of the selected cell. To this end, the UE may drive a timer
when the RRC connection re-establishment procedure is
started. The timer may be stopped if it is determined that the
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UE has selected a suitable cell. If the timer expires, the UE
may consider that the RRC connection re-establishment pro-
cedure has failed, and may enter the RRC idle state. Such a
timer is hereinafter called an RLF timer. In LTE spec TS
36.331, a timer named “T311” may be used as an RLF timer.
The UE may obtain the set value of the timer from the system
information of the serving cell.

[0205] Ifan RRCconnectionre-establishment request mes-
sage is received from the UE and the request is accepted, a cell
sends an RRC connection re-establishment message to the
UE.

[0206] The UE that has received the RRC connection re-
establishment message from the cell reconfigures a PDCP
sublayer and an RLC sublayer with an SRB 1. Furthermore,
the UE calculates various key values related to security set-
ting, and reconfigures a PDCP sublayer responsible for secu-
rity as the newly calculated security key values. Accordingly,
the SRB 1 between the UE and the cell is open, and the UE
and the cell may exchange RRC control messages. The UE
completes the restart of the SRB1, and sends an RRC con-
nection re-establishment complete message indicative of that
the RRC connection re-establishment procedure has been
completed to the cell (S860).

[0207] Incontrast, if the RRC connection re-establishment
request message is received from the UE and the request is not
accepted, the cell sends an RRC connection re-establishment
reject message to the UE.

[0208] If the RRC connection re-establishment procedure
is successfully performed, the cell and the UE perform an
RRC connection reconfiguration procedure. Accordingly, the
UE recovers the state prior to the execution of the RRC
connection re-establishment procedure, and the continuity of
service is guaranteed to the upmost.

[0209] Measurements and a measurement report are
described below.

[0210] The support of the mobility resources of UE in a
mobile communication system is essential. Accordingly, UE
continues to measure quality of a serving cell now providing
service and quality of a neighbor cell. The UE reports mea-
sured results to a network on a proper time, and the network
provides the UE with optimal mobility through handover.
Measurement for such a purpose is commonly called radio
resource management (RRM) measurement.

[0211] Inorder to provide information which may be help-
ful for a service provider in operating a network in addition to
the purpose of a mobility support, UE may perform measure-
ment for a specific purpose set by a network and report mea-
sured results to the network. For example, UE receives broad-
cast information of a specific cell determined by a network.
UE may report the cell identity of a specific cell) (this is also
called a global cell identity), information about the identity of
a location to which the specific cell belongs (e.g., tracking
area code) and/or other cell information (e.g., whether the UE
is a member of a closed subscriber group (CSG) cell) to a
serving cell.

[0212] IfUE in motion checks that quality of a specific area
is very poor through measurements, the UE may report infor-
mation about the locations of cells having poor quality and
measured results to a network. A network may attempt the
optimization of the network based on reports on the measured
results of UEs which help the operation of the network.
[0213] In a mobile communication system in which a fre-
quency reuse factor is 1, mobility is chiefly performed
between different cells in the same frequency band. Accord-
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ingly, in order to guarantee the mobility of UE, the UE needs
to be able to well measure quality of neighboring cells having
the same center frequency as the center frequency of a serving
cell and cell information. As described above, the measure-
ment of a cell having the same center frequency as the center
frequency of a serving cell is called intra-frequency measure-
ment. UE performs intra-frequency measurement and reports
measured results to a network on a proper time so that the
purpose of corresponding measured results is achieved.
[0214] A mobile communication service provider may
manage a network using a plurality of frequency bands. If the
service of a communication system is provided through a
plurality of frequency bands, in order to guarantee optimal
mobility for UE, the UE needs to be able to well measure
quality of neighboring cells having center frequencies difter-
ent from the center frequency of a serving cell and cell infor-
mation. As described above, the measurement of a cell having
a different center frequency from a serving cell is called
inter-frequency measurement. UE needs to be able to perform
inter-frequency measurement and to report measured results
to a network on a proper time.

[0215] IfUE supports measurement for a network based on
adifferent RAT, the UE may perform a cell of a corresponding
network through a BS configuration. Such measurement is
called inter-radio access technology (RAT) measurement. For
example, an RAT may include an UMTS terrestrial radio
access network (UTRAN) and a GSM edge radio access
network (GERAN) which comply with a 3GPP standard and
may also include a CDMA 2000 system complying with a
3GPP2 standard.

[0216] FIG. 9 is a flowchart illustrating a measuring
method according to the related art.

[0217] The terminal receives measurement configuration
information from a base station (S910). A message including
measurement configuration information refers to a measure-
ment configuration message. The terminal performs mea-
surement based on the measurement configuration informa-
tion (S920). If the measurement result satisfies a report
condition in the measurement configuration information, the
terminal reports the measurement result to the base station
(S930). A message including the measurement result refers to
a measurement report message.

[0218] The measurement configuration information may
include following information.

[0219] (1) Measurement object information: represents
information on an object to be measured by the terminal. The
measurement object includes at least one of an intra-fre-
quency measurement object being a measurement object in a
cell, an inter-frequency measurement object being a measure-
ment object between cells, and an inter-RAT measurement
object being an inter-R AT measurement object. For example,
the inter-frequency measurement object may indicate a
neighboring cell having the same frequency band as that of
the serving cell, the inter-frequency measurement object may
indicate a neighboring cell having a frequency band different
from that of the serving cell, and an inter-RAT measurement
object may indicate a neighboring cell of a RAT different
from that of the serving cell.

[0220] (2) Reporting configuration information: represents
information on a reporting condition and a reporting type
when transmission of the measurement result is reported. The
reporting configuration information may be configured as a
list of reporting configuration. Each reporting configuration
may include a reporting criterion and a reporting format. The
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reporting criterion is a criterion triggering transmission of the
measurement result by the terminal. The reporting criterion
may include a period of a measurement reporting or a single
event for the measurement reporting. The reporting format is
information on which type the terminal configures the mea-
surement result.

[0221] (3) Measurement identity information: represents
information on a measurement identity to determine when the
terminal reports a certain measurement object as a certain
type by associating the measuring reporting with reporting
configuration. The measurement identity information is
included in the measurement reporting message, which may
represent which measurement object is the measurement
result and in which reporting condition the measurement
reporting is generated.

[0222] (4) Quantity configuration information: represents
information on a parameter for configuring filtering of a mea-
surement unit, a reporting unit, and/or a measurement result
value.

[0223] (5) Measurement gap information: represents infor-
mation on a measurement gap which is an interval when the
terminal may use for measurement without considering data
transmission with the serving cell because downlink trans-
mission or uplink transmission is not scheduled.

[0224] The terminal has a measurement object list, a mea-
surement reporting configuration list, and a measurement
identity list in order to perform a measurement procedure.

[0225] In the 3GPP LTE, the base station may configure
only one measurement object with respect to one frequency
band to the terminal. According to section 5.5.4 of 3GPP TS
36.331 V8.5.0 (2009-03) “Evolved Universal Terrestrial
Radio Access (E-UTRA) Radio Resource Control (RRC);
Protocol specification (Release 8)”, events resulting in the
measurement reporting as listed in a following table 2 are
defined.

TABLE 2

Events Reporting conditions

Event Al  Serving becomes better than threshold

Event A2  Serving becomes worse than threshold

Event A3  Neighbour becomes offset better than serving

Event A4  Neighbour becomes better than threshold

Event A5  Serving becomes worse than threshold1 and neighbour
becomes better than threshold2

Event Bl  Inter RAT neighbour becomes better than threshold

Event B2  Serving becomes worse than threshold1 and inter RAT
neighbour becomes better than threshold2

[0226] If the measurement result of the terminal satisfies

the configured event, the terminal transmits a measurement
reporting message to the base station.

[0227] FIG. 10 illustrates an example of measurement con-
figuration in the terminal.

[0228] First, the measurement identity 1 (1001) connects
an intra-frequency measurement object with a reporting con-
figuration 1. The terminal performs intra frequency measure-
ment, and the reporting configuration 1 is used to determine
criterion and type of the measurement result reporting.

[0229] As in the measurement identity 1 (1001), the mea-
surement identity 2 (1002) is connected to the intra-frequency
measurement object, but connects the intra-frequency mea-
surement object to the reporting configuration 2. The terminal
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performs measurement and the reporting configuration 2 is
used to determine criterion and type of the measurement
result reporting.

[0230] According to a measurement identity 1 (1001) and a
measurement identity 2 (1002), even if a measurement result
with respect to the intra-frequency measurement object sat-
isfies one of reporting configuration 1 and reporting configu-
ration 2, the terminal transmits the measurement result.
[0231] The measurement identity 3 (1003) connects the
inter-frequency measurement object 1 to the reporting con-
figuration 3. If the measurement result with respect to the
inter-frequency measurement object 1 satisfies a reporting
condition included in the reporting configuration 1, the ter-
minal reports the measurement result.

[0232] The measurement identity 4 (1004) connects the
inter-frequency measurement object 2 to the reporting con-
figuration 2. If the measurement result with respect to the
inter-frequency measurement object 2 satisfies a reporting
condition included in the reporting configuration 2, the ter-
minal reports the measurement result.

[0233] Meanwhile, the measurement object, reporting con-
figuration and/or measurement identity may be added,
changed, and/or removed. This may be indicated by sending
a new measurement configuration message or the measure-
ment configuration change message to the terminal.

[0234] FIG. 11 illustrates an example of removing the mea-
surement identity. If the measurement identity 2 (1002) is
removed, measurement with respect to a measurement object
associated with the measurement identity 2 (1002) is stopped
and the measurement reporting is not transmitted. The mea-
surement object associated with the removed measurement
identity or the reporting configuration may not be changed.
[0235] FIG. 12 illustrates an example of removing the mea-
surement object. If the inter-frequency measurement object 1
is removed, the terminal also remove the measurement iden-
tity 3 (1003) associated with the inter-frequency measure-
ment object 1. Measurement with respect to the inter-fre-
quency measurement object 1 is stopped and the
measurement reporting is not transmitted. However, the
reporting configuration associated with the remove inter-fre-
quency measurement object 1 may not be changed or
removed.

[0236] Ifthe reporting configuration is removed, the termi-
nal also removes a measurement identity associated with the
reporting configuration. The terminal stops measurement
with respect to the measurement object associated with the
associated measurement identity. However, the measurement
object associated with the removed reporting configuration
may not be changed or removed.

[0237] The measurement reporting may include a measure-
ment identity, measured quality of the serving cell and a
measurement result of the neighboring cell. The measure-
ment identity identifies a measurement object to which the
measurement report is triggered. The measurement result of
the neighboring cell may include a cell identity and measured
quality of the neighboring cell. The measured quality may
include at least one of Reference Signal Received Power
(RSRP) and Reference Signal Received Quality (RSRQ).
[0238] A carrier aggregation scheme supported in a wire-
less communication system is described below.

[0239] LTE-A is an IMT-advanced candidate technology of
the International Telecommunication Union (ITU) and has
been designed to comply with IMT-Advanced technology
requirements of the ITU. Accordingly, in LTE-A, in order to
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satisfy the requirements of the ITU, the extension of a band-
width compared to an existing LTE system is in discussion.

[0240] FIG.13is a diagram showing an example of a carrier
aggregation scheme.

[0241] Inorderto extend a bandwidth in an LTE-A system,
a carrier present in an existing LTE system is defined as a
component carrier (CC). The use of a maximum of such 5
CCs is in discussion. If 5 CCs are used, a bandwidth can be
extended up to a maximum bandwidth of 100 MHz because a
CC can have a maximum bandwidth of 20 MHz as inan LTE
system. The use of a plurality of CCs as described above is
called a carrier aggregation scheme.

[0242] From a logical viewpoint of radio source used by
UE, to additionally configure a CC for a carrier aggregation
may be similar to the case where an additional serving cell is
configured for the UE in addition to an existing serving cell.
That is, configuring a plurality of CCs for UE is logically
similar to configuring a plurality of serving cells for the UE.
UE may be provided with a service from a plurality of serving
cells. The original serving cell may be said to be a PCell, and
a cell for a carrier aggregation may be said to be an SCell.
Accordingly, an additionally configured CC may also be rep-
resented as an SCell, that is, an additionally configured serv-
ing cell.

[0243] For communication operation through a carrier
aggregation, UE may need to obtain information about an
SCell for the carrier aggregation from a network. Carrier
aggregation configuration information may include system
information about a CC (system information about a cell that
may be configured as an SCell) and parameter information
related to a variety of types of other CC operations.

[0244] In order for a network to additionally configure a
serving cell for UE, an RRC connection re-configuration
procedure may be used. The network may include carrier
aggregation configuration information, including informa-
tion about an SCell to be additionally configured, in an RRC
connection re-configuration message and send the RRC con-
nection re-configuration message to the UE. The UE which
has received the RRC connection re-configuration message
may be provided with a serving cell additionally configured
through the carrier aggregation configuration information
and may perform communication based on the serving cell.

[0245] Meanwhile, a change of a serving cell and the
removal of a serving cell in addition to the addition of a
serving cell may be performed through an RRC connection
re-configuration procedure.

[0246] In a configuration for a carrier aggregation in UE,
the activation/deactivation mechanism of an SCell may be
supported in order to enable rational UE battery consumption.
In this case, the activation or deactivation of a PCell in the
carrier aggregation is not applied. If an SCell is deactivated,
UE may not perform corresponding uplink transmission or
does not need to perform CQI measurement because it does
not need to receive a corresponding PDCCH and/or PDSCH.
In contrast, if an SCell is activated, UE needs to receive a
PDSCH and a PDCCH (if the UE has been configured to
monitor a PDCCH from a corresponding SCell) and may be
expected to perform CQI measurement.

[0247] Such an SCell activation/deactivation mechanism
may be based on MAC control elements and deactivation
timers. The MAC control elements include a bitmap for the
activation and deactivation of SCells. A bit set to “1° indicates
that a corresponding SCell is activated, and a bit set to ‘0’
indicates that a corresponding SCell is deactivated. SCells
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may be individually activated and deactivated along with a
bitmap. A single activation/deactivation indication may be
indicative of the activation/deactivation of a set of some
SCells of SCells. The deactivation timer is maintained for
each SCell, but may be set as a common value for each UE
through RRC.

[0248] In an RRC connection re-configuration procedure
not related to handover (if an RRC connection re-configura-
tion message not including mobility control information is
received), an SCell may be initially deactivated and added to
a serving cell set. Furthermore, the activation set of SCells
present in the serving cell set is not changed.

[0249] In an RRC connection re-configuration procedure
according to handover (if an RRC connection re-configura-
tion message including mobility control information is
received), SCells are deactivated.

[0250] In addition to a carrier aggregation, a plurality of
cells having the same frequency may be configured for UE.
For example, a macro cell and a small cell in the same fre-
quency may be configured for UE. UE may try to perform
stable mobility performance of the UE, the improvement of
the data rate of the UE, and the load balancing of a network
using a method of sending and receiving mobility-related
control information, other control information, and user data,
if necessary, through a macro cell and a method of sending
and receiving user data chiefly through a small cell. If both a
macro cell and a small cell are configured for UE, a cell (e.g.,
a macro cell) which chiefly receives mobility-related control
information and other control information may be considered
to be a PCell, and a small cell (e.g., a femto cell or a pico cell)
may be considered to be an SCell.

[0251] Inacommon wireless communication environment,
UE may move and may deviate from an existing cell through
the movement and enter a new cell. In order for UE to be
provided with a service or to participate in an operation while
operating in a cell, configuration information related to the
operation needs to be provided to the UE. Such configuration
information may be provided by a network

[0252] A scenario in which a plurality of serving cells is
configured for UE or UE moves in a specific wireless com-
munication environment in which lots of cells have been
deployed may be taken into consideration. In this case, the UE
may perform an operation for deviating from existing cells
more frequently and entering a new cell compared to a com-
mon wireless communication environment. Furthermore, UE
may newly configure a serving cell or may release an existing
serving cell. For example, small cells may be newly installed
and configured as new serving cells for UE, or an installed
small cell may be removed and an existing serving cell for UE
may be released. In such a situation, to provide the UE with
configuration information related to the newly added serving
cell every time causes excessive signaling and may not be
preferred in terms of use efficiency of radio sources.

[0253] Ifa plurality of small cells has been deployed in the
service coverage of a specific macro cell, service provision or
a default configuration, such as a supported protocol, may be
the same or similar in the small cells. In this case, it may be an
efficient network operation if common configuration infor-
mation is defined and provided rather than providing configu-
ration information every time whenever UE enters/deviates
from a cell.

[0254] In awireless communication environment in which
a plurality of small cells has been deployed, an operation
method based on common configuration information is
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described below. Hereinafter, a small cell does not mean only
a cell having a small physical size (e.g., service coverage). A
macro cell described in an embodiment of the present inven-
tion may be taken into consideration as a first type cell of
Table 3 below, and a small cell may be taken into consider-
ation as a second type cell of Table 3.
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described above. Each common configuration may be distin-
guished by a different common configuration ID.

[0261] A range in which a specific one common configu-
ration set may be applied may be different depending on an
implementation. For example, a single set of common con-
figurations may be implemented so that it is applied to small

TABLE 3
FIRST TYPE CELL SECOND TYPE CELL
Size Large size in common (e.g., macro) Small size in common (e.g., pico,
femto)
PCell/non-  PCell Non-PCell
PCell

Transmission Control plane anchoring cell (e.g., an

Data offloading cell (e.g., user data

data type RRC message is transferred on a is chiefly transferred on a cell)
cell)
Transfer user data
Essential Configuration of first type cell is Not essential in order to maintain
element essentially required in order to UE connection.
maintain UE connection Useful for data offloading
UE throughput rise is useful
Security Essential element Selective element
function (Primal security) (may comply with a first type
security function, Secondary
security)
[0255] A network may provide UE with a common con-

figuration. The common configuration may be provided to the
UE through dedicated signaling and/or broadcast signaling.
Today, a serving cell may provide UE with a common con-
figuration which may be applied to other cells through dedi-
cated signaling. Alternatively, a cell of the first type, such as
a macro cell, may broadcast a common configuration which
may be applied to other cells of the second type, such as a
small cell.

[0256] Ifaspecificcell (e.g., a small cell) is added, some of
or the entire configuration provided to UE may be taken into
consideration as a common configuration. In this case, in
order to indicate that what information elements (IEs) and/or
fields within the configuration may be taken into consider-
ation as a common configuration, special grouping signaling
may be used within the configuration for a corresponding cell.
That is, IEs and/or fields which may be taken into consider-
ation as a common configuration may be distinguished from
1Es and/or fields which may not be taken into consideration as
a common configuration through grouping signaling.

[0257] A common configuration provided to UE may be
divided by layer configuration. For example, a single set of
common configurations may be divided into a PHY configu-
ration (PHY config), a MAC configuration (MAC config), an
RLC configuration (RLC config), and a PDCP configuration
(PDCP config).

[0258] A common configuration provided to UE may be
divided by functionality configuration. For example, a single
set of common configurations may be divided into a carrier
aggregation-related configuration, an MBMS single fre-
quency network (MBSFN)-related configuration, and a secu-
rity-related configuration.

[0259] A common configuration may be defined by DRB.

That is, a different set of common configurations may be
configured for each DRB.

[0260] A common configuration ID on which each com-
mon configuration can be identified may be provided because
various common configurations may be configured for UE as

cells on the same frequency in common. Alternatively, a
different set of common configurations may be applied for
each small cell group that belongs to small cells on the same
frequency. Alternatively, a different set of common configu-
rations may be applied to small cells on a different frequency.
[0262] Inprovide UE with a common configuration, a net-
work may also provide applicability information indicative of
the object to which the corresponding common configuration
may be validly applied. The applicability information may be
included in the common configuration and provided to the
UE. For example, applicability information may be indicative
of a frequency list and/or cell list to which a common con-
figuration related to the applicability information may be
applied. Alternatively, applicability information may be
indicative of duration and/or a time interval a common con-
figuration related to the applicability information may be
applied. Alternatively, applicability information may be
indicative of quality of a cell and/or an intensity threshold to
which a common configuration related to the applicability
information may be applied. Applicability information may
be indicative of the traffic load threshold of a cell to which a
common configuration related to the applicability informa-
tion may be applied.

[0263] UE may receive a common configuration config-
ured as described above, may determine whether or not to
apply the common configuration, and may operate.

[0264] FIG. 14 is a diagram showing an operation method
based on a common configuration in accordance with a first
embodiment of the present invention.

[0265] Referring to FIG. 14, UE receives common configu-
ration information from a serving cell (S1410). The common
configuration information may be broadcasted by the serving
cell. The common configuration information may be pro-
vided to the UE when the UE receives the common configu-
ration information. The common configuration may be con-
figured in the UE when the serving cell sends the common
configuration to the UE.

[0266] The common configuration information may
include one or more common configuration sets which may
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be applied by the UE. The common configuration information
may include one or more common configuration IDs for
identifying respective common configuration sets. The com-
mon configuration information may include the object to
which each common configuration set may be applied or
applicability information indicative of a condition in which
each common configuration set may be validly applied.
[0267] The UE performs measurements on another cell
(S81420). The measurements performed by the UE may be
based on a measurement configuration provided by the serv-
ing cell. Another cell measured by the UE is a small cell
corresponding to the second type cell of Table 3 and may be
a femto cell in the present example.

[0268] The UE performs the determination of the validity
of the common configuration in order to determine whether
there is a common configuration which may be applied to the
measured cell (S1430). The determination of the validity of
the common configuration may be performed based on appli-
cability information provided from the serving cell to the UE.
A detailed determination of the validity of the common con-
figuration may be performed as follows based on the appli-
cability information.

[0269] (1) The Applicability Information Includes a Fre-
quency List to which a Common Configuration May be
Applied

[0270] If the frequency of a measured cell is included in a
frequency list according to applicability information, UE may
determine that a corresponding common configuration set is
applicable in an operation with the measured cell.

[0271] (2) The Applicability Information Includes a Cell
Identity List to which a Common Configuration May be
Applied

[0272] If the identifier of a measured cell is included in a
cell identity list according to applicability information, UE
may determine that a corresponding common configuration
set is applicable in an operation with a measured cell. The
identifier of a cell and/or an identifier included in an identifier
list may be a PCI or GCI.

[0273] (3) The Applicability Information Includes Valid
Duration/Time Interval

[0274] If duration is within valid duration according to
applicability information, UE may determine that a corre-
sponding common configuration set is applicable in an opera-
tion with a measured cell.

[0275] If duration is within a time interval according to
applicability information, UE may determine that a corre-
sponding common configuration set is applicable in an opera-
tion with a measured cell.

[0276] For the determination of the validity of a common
configuration, UE may drive a timer set as valid duration/time
interval indicated by applicability information and may deter-
mine that a corresponding common configuration set is appli-
cable when the timer is driven.

[0277] (4) The Applicability Information Includes a Signal
Quality Threshold/Signal Intensity Threshold

[0278] If a measured quality result of a measured cell is a
signal quality threshold or more of applicability information,
UE may determine that a corresponding common configura-
tion set is applicable in an operation with the measured cell.
[0279] Ifthe measured signal intensity of a measured cell is
a signal intensity threshold or more of applicability informa-
tion, UE may determine that a corresponding common con-
figuration set is applicable in an operation with the measured
cell.
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[0280] (5) The Applicability Information Includes a Traffic
Load Threshold

[0281] If the traffic load of a measured cell is the load
threshold or less of applicability information, UE may deter-
mine that a corresponding common configuration set is appli-
cable in an operation with the measured cell.

[0282] If a plurality of criteria for the determination of the
validity of a common configuration is configured with respect
to a specific common configuration set, a corresponding com-
mon configuration set may be determined to be applicable
only when all the plurality of criteria are satisfied. Alterna-
tively, although any one of the plurality of criteria is satisfied,
a corresponding common configuration set may be deter-
mined to be applicable.

[0283] The UE which has determined that a specific com-
mon configuration may be applied to the measured another
cell sends a common configuration validity indicator to the
serving cell (S1440). The validity indicator of the common
configuration may be transmitted to the serving cell along
with a measurement report. The UE may send a common
configuration ID for identifying a common configuration set
which may be applied to the corresponding cell to the serving
cell along with the common configuration validity indicator.
If one or more common configuration sets may be applied to
the corresponding cell, the UE may send one or more com-
mon configuration IDs to the serving cell along with the
common configuration validity indicator.

[0284] The serving cell which has received the common
configuration validity indicator sends common configuration
application indication to the UE (S1450). The common con-
figuration application indication may be included in a mes-
sage instructing that the measured another cell be added as an
SCell and may be transmitted to the UE. The common con-
figuration application indication may be included in a mes-
sage that instructs handover to the measured another cell and
may be transmitted to the UE. The common configuration
application indication may be included in an RRC re-configu-
ration message not related to handover and may be transmit-
ted to the UE.

[0285] A newly added cell may have characteristics physi-
cally different from those of an existing configured cell.
Accordingly, when UE applies a common configuration for
the addition and modification of a cell, a network may provide
the UE with information about the corresponding cell along
with common configuration application indication. For
example, a serving cell may send the PCI and frequency of a
new cell and another cell configuration information (informa-
tion about PHY config and MAC config) to UE. The UE may
apply the obtained information along with the common con-
figuration.

[0286] Meanwhile, the common configuration application
indication may include information indicating thata common
configuration set to be additionally applied by UE may be
applied to which RB. For example, the common configuration
application indication may include information indicative of
a DRB to which a common configuration set to be applied
may be applied.

[0287] After receiving the common configuration applica-
tion indication, the UE operates by applying the common
configuration to another cell (S1460). The UE may add
another cell as an SCell and may operate based on the com-
mon configuration along with the corresponding cell. The UE
may perform handover to another cell, may use the corre-
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sponding cell as a serving cell, and may operate within the
corresponding cell based on the common configuration.
[0288] In the example of FIG. 14, the UE has been illus-
trated as measuring another cell and determining the validity
of the common configuration with respect to the measured
another cell, but this is only illustrative. The embodiment of
FIG. 14 may also be applied to an example performed when
another cell is detected regardless of measurement. For
example, the UE may detect another cell other than a serving
cell and may perform the determination of the validity of a
common configuration in order to determine whether there is
a common configuration which may be applied to the corre-
sponding cell. If there a common configuration which may be
applied to the corresponding cell, the UE may send the com-
mon configuration validity indicator to the serving cell. In this
case, the common configuration validity indicator may be
transmitted to the serving cell through a different message not
a measurement report. If the UE receives the common con-
figuration application indication as a response to the common
configuration validity indicator, it may apply the common
configuration to an operation with the detected another cell.
[0289] The common configuration applied to the measured
another cell may be no longer valid. That is, the common
configuration may no longer satisfy valid criteria according to
applicability information. In this case, the UE may discard the
corresponding common configuration and may release the
corresponding cell to which the common configuration has
been applied. The UE may notify a network of the discard of
the common configuration and/or the release of the corre-
sponding cell.

[0290] Unlike in the embodiment of FIG. 14, the UE may
autonomously apply the common configuration based on the
determination of the validity of the common configuration.
Such an embodiment is shown in FIG. 15.

[0291] FIG. 15 is a diagram showing an operation method
based on a common configuration in accordance with a sec-
ond embodiment of the present invention.

[0292] Referring to FIG. 15, UE receives common configu-
ration information from a serving cell (S1510). The common
configuration information is broadcasted by the serving cell
and may be provided to the UE when the UE receives the
common configuration information. The common configura-
tion may be configured in the UE when the serving cell sends
the common configuration to the UE.

[0293] The common configuration information may
include one or more common configuration sets which may
be applied by the UE. The common configuration information
may include one or more common configuration IDs for
identifying respective common configuration sets. The com-
mon configuration information may include the object to
which each common configuration set may be applied or
applicability information indicative of a condition in which
each common configuration set may be validly applied.
[0294] The UE which operates while being provided with a
service from the serving cell may detect another cell (S1520).
Another cell detected by the UE is a small cell corresponding
to the second type cell of Table 3 and may be a femto cell in
the present example.

[0295] The UE performs the determination of the validity
of the common configuration in order to determine whether
there is a common configuration which may be applied to the
measured another cell (S1530). The determination of the
validity of the common configuration may be performed
based on the applicability information provided from the
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serving cell to the UE. A detailed determination of the validity
of the common configuration may be performed as follows
based on the applicability information.

[0296] (1) The Applicability Information Includes a Fre-
quency List to which a Common Configuration May be
Applied

[0297] If the frequency of a detected cell is included in a
frequency list according to applicability information, UE may
determine that a corresponding common configuration set is
applicable in an operation with the detected cell.

[0298] (2) The Applicability Information Includes a Cell
Identity List to which a Common Configuration May be
Applied

[0299] Iftheidentifier of a detected cell is included in a cell
identity list according to applicability information, UE may
determine that a corresponding common configuration set is
applicable in an operation with a detected cell. The identifier
of'a cell and/or an identifier included in an identifier list may
be a PCI or GCI.

[0300] (3) The Applicability Information Includes Valid
Duration/Time Interval

[0301] If duration is within valid duration according to
applicability information, UE may determine that a corre-
sponding common configuration set is applicable in an opera-
tion with a detected cell.

[0302] If duration is within a time interval according to
applicability information, UE may determine that a corre-
sponding common configuration set is applicable in an opera-
tion with a detected cell.

[0303] For the determination of the validity of a common
configuration, UE may drive a timer set as valid duration/time
interval indicated by applicability information and may deter-
mine that a corresponding common configuration set is appli-
cable when the timer is driven.

[0304] (4) The Applicability Information Includes a Signal
Quality Threshold/Signal Intensity Threshold

[0305] If a detected quality result of a detected cell is a
signal quality threshold or more of applicability information,
UE may determine that a corresponding common configura-
tion set is applicable in an operation with the detected cell.
[0306] Ifthe detected signal intensity of a detected cell is a
signal intensity threshold or more of applicability informa-
tion, UE may determine that a corresponding common con-
figuration set is applicable in an operation with the detected
cell.

[0307] Inorder to obtain a signal quality or intensity value,
UE may perform measurements on a neighbor cell based on a
measurement configuration provided by a serving cell.
[0308] (5) The Applicability Information Includes a Traffic
Load Threshold

[0309] Ifthe traffic load of a detected cell is the load thresh-
old or less of applicability information, UE may determine
that a corresponding common configuration set is applicable
in an operation with the detected cell.

[0310] Ifa plurality of criteria for the determination of the
validity of a common configuration is configured with respect
to a specific common configuration set, a corresponding com-
mon configuration set may be determined to be applicable
only when all the plurality of criteria are satisfied. Alterna-
tively, although any one of the plurality of criteria is satisfied,
a corresponding common configuration set may be deter-
mined to be applicable.

[0311] The UE which has determined that the specific com-
mon configuration may be applied to the detected another cell
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may add and operate the cell by applying the common con-
figuration to another cell (S1540). If the common configura-
tion that is being applied is different from the identity infor-
mation of the cell, the UE may update the PCI and frequency
of'the corresponding cell and another cell configuration infor-
mation (information about PHY config and MAC config).
[0312] In the example of FIG. 15, the UE has been illus-
trated as measuring another cell and determining the validity
of the common configuration with respect to the measured
another cell, but this is only illustrative. The embodiment of
FIG. 15 may also be applied to an example performed
depending on the measurement of a cell. For example, UE
may measure another cell in addition to a serving cell and may
perform the determination of the validity of common configu-
ration in order to determine whether there is a common con-
figuration to be applied to the corresponding cell.

[0313] The common configuration applied to the measured
another cell may be no longer valid. That is, the common
configuration may no longer satisfy a valid criterion accord-
ing to applicability information. In this case, UE may discard
the corresponding common configuration and may release the
corresponding cell to which the common configuration has
been applied. The UE may notify a network of the discard of
the common configuration and/or the release of the corre-
sponding cell.

[0314] If UE autonomously applies a common configura-
tion after the determination of the validity of a common
configuration as in FIG. 15, a network, such as a serving cell,
may not recognize whether the common configuration is
applied to a specific cell. Furthermore, the network may not
recognize whether the UE adds or releases a cell to which the
common configuration is applied. In order to notify the net-
work of such a fact, the UE may send common configuration
application information to the network. The common con-
figuration application information may include information
about a cell to which the common configuration is now
applied and the contents of the applied common configura-
tion. The common configuration application information may
include the identifier of a cell to which the common configu-
ration is applied. The common configuration application
information may include a common configuration ID for
identifying a common configuration set that is being applied
to a corresponding cell. The common configuration applica-
tion information may include the version of the common
configuration set that is being applied to a corresponding cell.
[0315] In the embodiments of FIGS. 14 and 15, the appli-
cation of the common configuration by the UE may be per-
formed while the UE moves from the serving cell, that is, a
macro cell, to a target cell, that is, a small cell, and operates.
Alternatively, the application of the common configuration
by the UE may be performed while the UE uses a PCell as a
macro cell, adds a small cell as an SCell, and operates. In this
case, the application of the common configuration by the UE
may include relocating a specific function and/or a specified
configuration from the macro cell to the small cell. For
example, when UE enters the service coverage of a small cell,
the UE may relocate a specific function and/or a specified
configuration from a macro cell to a small cell for traffic
offloading.

[0316] For efficient relocation, an inbound configuration
may be defined. The inbound configuration may be configu-
ration information applied by UE in order to (re)establish
and/or relocate a specific function and/or a specified configu-
ration from a PCell to a small cell because a cell to which a
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common configuration is added. A network may mask
whether a corresponding DRB is the object of the inbound
configuration in a DRB configuration. The network may indi-
cate a small cell which may be associated with the inbound
configuration.

[0317] The inbound configuration may cause the reassocia-
tion of radio sources with a cell released from a PCell. If UE
applies an inbound configuration to a DRB associated with a
macro cell, the UE may newly associate the DRB with a small
cell by performing reassociation. The reassociation of the
DRB may include the reassociation of a PDCP and the reas-
sociation of RLC. As a result of the reassociation, data
mapped to the DRB may be transferred on the small cell. If a
cell to which an independent PDCP has been added is con-
figured, reassociation may result in that the PDCP configu-
ration of a common configuration is basically associated with
an interest DRB. It a cell to which independent R[.C has been
added is configured, reassociation may result in that the RLC
configuration of a common configuration is basically associ-
ated with an interest DRB.

[0318] The relocation of a specific function and/or configu-
ration corresponds to an embodiment in which UE operates
by applying a common configuration, and UE may operate by
applying a common configuration in more various ways.
[0319] UE operating in accordance with the operation
method proposed by the embodiments of FIGS. 14 and 15
may release a specific cell while moving. The release of a cell
may be based on a request from a network or may be autono-
mously performed by UE. In this case, a method of handling
acommon configuration applied to a released cell needs to be
discussed.

[0320] Ifacell to which a common configuration has been
applied is released, UE may determine whether to continue to
store the common configuration or whether to release the
common configuration along with the release of the cell. For
the determination of the UE, a network may send a common
configuration handling indicator to the UE. The common
configuration handling indicator may be provided to the UE
along with the instruction of the network about the release of
the cell to which the common configuration is applied. The
common configuration handling indicator may be provided to
the UE (e.g., provided along with common configuration
application indication) together with the instruction of the
network about the addition of a cell to which the common
configuration may be applied.

[0321] The common configuration handling indicator may
be configured to indicate whether the common configuration
of'acorresponding cell will be stored or released when the cell
is released.

[0322] The common configuration handling indicator may
be configured to indicate that the common configuration of a
corresponding cell should be stored when the cell is released.
If'the common configuration handling indicator is provided to
UE, the UE may continue to have stored a common configu-
ration although related cell release is performed. In contrast,
if the common configuration handling indicator is not pro-
vided to UE, the UE may also release a common configura-
tion when related cell release is performed.

[0323] The common configuration handling indicator may
be configured to indicate that the common configuration of a
corresponding cell should be released when the cell is
released. If the common configuration handling indicator is
provided to UE, the UE may also release a common configu-
ration when related cell release is performed. In contrast, if
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the common configuration handling indicator is not provided
to UE, the UE may continue to have stored a common con-
figuration although related cell release is performed.

[0324] UE may perform handover while operating by
applying a common configuration to an added cell. If UE
performs handover between macro cells, a target macro cell
may not have a common configuration used within a source
macro cell. When such handover is performed as described
above, a source cell forwards information about a common
configuration to a target cell during a handover preparation
process so that information about the common configuration
used in the source cell by the target cell.

[0325] If UE which applies a common configuration per-
forms RRC connection re-establishment due to a radio link
failure, the UE may need to handle a common configuration
and cells to which the common configuration has been
applied through a specific method. If RRC connection re-
establishment is performed, the following three methods may
be taken into consideration as a method of handling, by UE, a
common configuration and cells to which the common con-
figuration has been applied.

[0326] (1) UE may discard all the common configurations
applied to all (small) configured cells. UE may release all
(small) configured cells.

[0327] (2) UE may store an applied common configuration.
UE may release all (small) configured cells.

[0328] (3) UE may store an applied common configuration.
UE does not release all (small) configured cells.

[0329] Inthecaseofthe methods (2)and (3), UE may notify
a network that a common configuration is valid during an
RRC connection re-establishment procedure.

[0330] Ifall (small) configured cells are released in accor-
dance with RRC connection re-establishment, UE may
release all radio configurations of a corresponding cell along
with the release of the cell. UE may release a C-RNTI that has
been dedicatedly configured for use within a corresponding
cell. UE may release a security configuration configured for a
corresponding cell. UE may release a PDCP configuration
configured for a corresponding cell. UE may release an RL.C
configuration configured for a corresponding cell. UE may
release the logical channel configuration of a DRB associated
with a corresponding cell.

[0331] UE may apply the fallback configuration of a DRB
related to a released cell along with the each of the aforemen-
tioned handling methods according to the RRC connection
re-establishment.

[0332] UE may not apply a default configuration and speci-
fied configuration defined for a non-PCell along with the each
of the aforementioned handling methods according to the
RRC connection re-establishment. That is, UE may apply a
default configuration and specified configuration defined for
a PCell.

[0333] Inaccordance with the operation method based on a
common configuration according to an embodiment of the
present invention, the excessive occupation of radio sources
attributable to configuration information signaling according
to the configuration and release of a serving cell can be
reduced because a common configuration is applied. A serv-
ing cell can be configured or released more flexibly through a
common configuration. This can increase use efficiency of
radio sources and can improve performance of the entire
network.

[0334] FIG.161sablock diagram showing a wireless appa-
ratus in which an embodiment of the present invention is
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implemented. The device may be implemented as UE or a
network system which performs the operation method based
on a common configuration according to an embodiment of
the present invention.
[0335] Referring to FIG. 16, the wireless apparatus 1600
includes a processor 1610, memory 1620, and a radio fre-
quency (RF) unit 1630. The processor 1610 implements the
proposed functions, processes and/or methods. The processor
1610 may be configured to perform the embodiments of the
present invention described with reference to FIGS. 14 and
15.
[0336] The RF unit 1630 is connected to the processor
1610, and sends and receives radio signals.
[0337] The processor may include Application-Specific
Integrated Circuits (ASICs), other chipsets, logic circuits,
and/or data processors. The memory may include Read-Only
Memory (ROM), Random Access Memory (RAM), flash
memory, memory cards, storage media and/or other storage
devices. The RF unit may include baseband circuits for pro-
cessing radio signals. When the embodiment is implemented
in software, the aforementioned scheme may be implemented
as a module (process or function) that performs the aforemen-
tioned function. The module may be stored in the memory
and executed by the processor. The memory may be placed
inside or outside the processor and may be connected to the
processor using a variety of well-known means.
[0338] Inthe above exemplary systems, although the meth-
ods have been described on the basis of the flowcharts using
a series of the steps or blocks, the present invention is not
limited to the sequence of the steps, and some ofthe steps may
be performed at different sequences from the remaining steps
or may be performed simultaneously with the remaining
steps. Furthermore, those skilled in the art will understand
that the steps shown in the flowcharts are not exclusive and
may include other steps or one or more steps of the flowcharts
may be deleted without affecting the scope of the present
invention.
What is claimed is:
1. An operation method performed by user equipment in a
wireless communication system, comprising:
receiving common configuration information comprising
one or more common configurations from a serving cell;
performing, by the user equipment, a determination of a
validity of a common configuration on another cell; and
operating by applying a valid common configuration to the
another cell if the valid common configuration for the
another cell is present in the one or more common con-
figurations,
wherein the common configuration comprises configura-
tion information applied to one or more other cells in
common within coverage of the serving cell.
2. The operation method of claim 1, wherein:
the common configuration information further comprises
applicability information,
the applicability information specifies a criterion for the
determination of the validity of the common configura-
tion, and
the determination of the validity of the common configu-
ration is performed based on the applicability informa-
tion.
3. The operation method of claim 2, wherein the applica-
bility information comprises a cell identity list of cells to
which respective common configurations are validly applied.



US 2015/0381431 Al

4. The operation method of claim 3, wherein performing
the determination of the validity ofthe common configuration
comprises determining acommon configuration related to the
cell identity list to be the valid common configuration if a cell
identity of the another cell is included in a cell identity list of
the applicability information.

5. The operation method of claim 2, wherein the applica-
bility information comprises a frequency list to which each
common configuration is validly applied.

6. The operation method of claim 5, wherein performing
the determination of the validity ofthe common configuration
comprises determining acommon configuration related to the
frequency list to be the valid common configuration if a
serving frequency of the another cell is included in a fre-
quency list of the applicability information.

7. The operation method of claim 2, wherein the applica-
bility information is indicative of a time interval to which
each common configuration is able to be validly applied.

8. The operation method of claim 7, wherein performing
the determination of the validity ofthe common configuration
comprises determining acommon configuration related to the
time interval to be the valid common configuration if a point
of time at which the determination is made is within a time
interval indicated by the applicability information.

9. The operation method of claim 2, wherein the applica-
bility information comprises a signal quality threshold to
which each common configuration is able to be validly
applied.

10. The operation method of claim 9, wherein performing
the determination of the validity ofthe common configuration
comprises determining acommon configuration related to the
signal quality threshold to be the valid common configuration
of'signal quality of another cell is a signal quality threshold or
more indicated by the applicability information.

11. The operation method of claim 2, wherein the applica-
bility information comprises a traffic load threshold to which
each common configuration is able to be validly applied.

12. The operation method of claim 11, wherein performing
the determination of the validity ofthe common configuration
comprises determining acommon configuration related to the
traffic load threshold to be the valid common configuration if
a traffic load of the another cell is a traffic load threshold or
less indicated by the applicability information.
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13. The operation method of claim 1, wherein operating by
applying the valid common configuration to the another cell if
the valid common configuration for the another cell is present
in the one or more common configurations comprises:

sending a common configuration validity indicator indicat-

ing that the valid common configuration is present to the
serving cell if a valid common configuration for the
another cell is present in the one or more common con-
figurations;

receiving common configuration application indication as

a response to the common configuration validity indica-
tor, wherein the common configuration application indi-
cation instructs the user equipment to operate by apply-
ing the valid common configuration; and

operating by applying the valid common configuration to

the another cell based on the common configuration
application indication.

14. The operation method of claim 1, further comprising
sending information about the applied valid common con-
figuration to the serving cell.

15. The operation method of claim 1, wherein:

the serving cell is a macro cell, and

the another cell is a small cell within a coverage of the

macro cell.

16. A wireless apparatus operating in a wireless commu-
nication system, comprising:

aradio frequency (RF) unit which sends and receives radio

signals; and

a processor operatively coupled to the RF unit,

wherein the processor is configured to:

receive common configuration information comprising

one or more common configurations from a serving cell;
perform a determination of a validity of a common con-
figuration on another cell; and

operating by applying a valid common configuration to the

another cell if the valid common configuration for the
another cell is present in the one or more common con-
figurations,

wherein the common configuration comprises configura-

tion information applied to one or more other cells in
common within coverage of the serving cell.
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