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(57) ABSTRACT

Provided is an operating method for acquiring system infor-
mation which is to be performed by a terminal in a wireless
communication system. The method comprises: transmitting,
to a serving cell, a system information acquisition failure
report message that requests the transmission of compulsory
system information; operating a system based on the acquired
compulsory system information upon the acquisition of the
compulsory system information as a response to the system
information acquisition failure report message; and perform-
ing a connection recovery upon the failure of the acquisition
of the compulsory system information as a response to the
system information acquisition failure report message.
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OPERATING METHOD FOR ACQUIRING
SYSTEM INFORMATION IN WIRELESS
COMMUNICATION SYSTEM, AND
APPARATUS FOR 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 operating method for
acquiring system information in a wireless communication
system and an apparatus for 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] Inthe wireless communication system, cells such as
a micro cell, a femto cell, and a pico cell having small cover-
age have been developed in a macro cell having wide cover-
age. In this way, a network environment to provide wireless
coverage because various access nodes such as a macro cell,
amicro cell, a pico cell, and/or a femto cell have been devel-
oped in the wireless communication network, refers to a
Heterogeneous Network (HetNet).

[0006] Interference may occur in a coverage boundary of a
small cell such as a femto cell or a pico cell in a macro cell
coverage in the HetNet environment. In order to improve
coverage extension of small cells and service quality in a
boundary point by taking into consideration the above char-
acteristic, a specific radio resource is allocated and used so
that influence of the interference may be reduced. In order to
attenuate or avoid the interference, a radio resource set by a
network may refer to a restricted measurement resource.

[0007] It is difficult to transmit system information neces-
sary for an operation of the terminal through a specific radio
resource because of the above characteristic. The terminal
may not normally acquire the system information due to a
cause such as the interference. Accordingly, there is a need for
an operating method capable of acquiring system information
required by the terminal to be operated.

SUMMARY OF THE INVENTION

[0008] The present invention provides an operating method
for acquiring system information in a wireless communica-
tion system and an apparatus for supporting the same.

[0009] In anaspect, an operating method for acquiring sys-
tem information which is to be performed by a terminal in a
wireless communication system is provided. The method
comprises transmitting to a serving cell, a system information
acquisition failure report message that requests the transmis-
sion of compulsory system information, operating a system
based on the acquired compulsory system information upon
the acquisition of the compulsory system information as a
response to the system information acquisition failure report
message and performing a connection recovery upon the fail-
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ure of the acquisition of the compulsory system information
as a response to the system information acquisition failure
report message.

[0010] The method may further comprise starting a timer
according to the transmission of the system information
acquisition failure report message. The compulsory system
information may be acquired before the timer is terminated.
The method may further comprise determining that the acqui-
sition of the compulsory system information is acquired when
the compulsory system information is not acquired until the
timer is terminated.

[0011] The compulsory system information may be trans-
mitted from the serving cell through dedicated signaling.
[0012] The terminal may receive allocation of a low inter-
ference radio resource from a network to avoid interference.
The compulsory system information transmitted through the
dedicated signaling may be transmitted on the low interfer-
ence radio resource.

[0013] The method may further comprise stopping the
timer when acquiring the system information or the compul-
sory system information from the serving cell during drive of
the timer.

[0014] The method may further comprise attempting
broadcasted system information from the serving cell. The
system information acquisition failure report message may be
transmitted when the terminal does not acquire the broad-
casted system information from the serving cell.

[0015] The performing of the connection recovery may
comprise performing a radio resource control (RRC) connec-
tion reestablishment process with a selected cell.

[0016] The selected cell may be a cell different from the
serving cell.

[0017] The selected cell may be a cell which is operated in
a frequency different from a frequency of the serving cell.
[0018] The performing of the connection recovery may
comprise releasing connection with the serving cell and enter-
ing a Radio Resource Control (RRC) idle state.

[0019] The compulsory system information may comprise
a master information block (MIB), a system information
block 1 (SIB1), and a system information block 2 (SIB2)
among the system information of the serving cell.

[0020] In another aspect, a wireless apparatus operating in
a wireless communication system is provided. The wireless
apparatus comprises a Radio Frequency (RF) unit that sends
and receives radio signals and a processor that is functionally
coupled to the RF unit and operates. The processor is config-
ured to transmit to a serving cell, a system information acqui-
sition failure report message that requests the transmission of
compulsory system information, operate a system based on
the acquired compulsory system information upon the acqui-
sition of the compulsory system information as a response to
the system information acquisition failure report message and
perform a connection recovery upon the failure of the acqui-
sition of the compulsory system information as a response to
the system information acquisition failure report message.
[0021] The operating method for acquiring system infor-
mation in a wireless communication system may provide
compulsory system information through report/request of the
terminal in a network environment in which a restricted mea-
surement resource may be set. Accordingly, the terminal may
minimize a service impossible state due to the failure of the
acquisition of the system information. Since the compulsory
system information may be provided through dedicated sig-
naling according to report/request of the terminal, consump-
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tion of a radio resource due to provision of imprudent com-
pulsory system information may be prevented. Further,
although acquisition of the system information by broadcast-
ing fails, when the system information may be acquired
through dedicated signaling, a situation where the terminal is
separated from a cell may be prevented. Continuity of a
service provided to the terminal may maintain by operating
the terminal, and a network operation may be efficiently
achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1 illustrates a wireless communication system
to which the present invention is applied.

[0023] FIG. 2 is a block diagram showing the structure of a
wireless protocol on the user plane.

[0024] FIG. 3 is a block diagram showing the structure of a
wireless protocol on the control plane.

[0025] FIG. 4is aflowchart illustrating the operation of UE
in the RRC idle state.

[0026] FIG. 5is a flowchart illustrating a process of estab-
lishing RRC connection.

[0027] FIG. 6 is a flowchart illustrating an RRC connection
reconfiguration process.

[0028] FIG. 7 is a diagram illustrating an RRC connection
re-establishment procedure.

[0029] FIG. 8 is a diagram illustrating an example of a
wireless communication system indicating HeNB operation.

[0030] FIG. 9 illustrates the CSG scenario.
[0031] FIG. 10 illustrates a pico scenario.
[0032] FIG. 11 is a flowchart illustrating an operating

method for acquiring system information according to an
embodiment of the present invention.

[0033] FIG. 12 is a diagram illustrating an example of an
operating method for acquiring system information accord-
ing to an embodiment of the present invention.

[0034] FIG. 13 is a block diagram illustrating a wireless
apparatus according to an embodiment of the present inven-
tion.

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0035] 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)/LTE-A system.

[0036] 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), a mobile 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.

[0037] 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.
[0038] The EPC 30 includes an MME, an S-GW, and a
packet data network-gateway (P-GW). The MME has access
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information of the UE or capability information of the UE,
and such information is generally used for mobility manage-
ment of the 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.

[0039] Layers of a radio interface protocol between the UE
and the network can be classified into a first layer (L1), a
second layer (L2), and a third layer (L3) 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.

[0040] 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.

[0041] Referringto 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.

[0042] 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
according to an Orthogonal Frequency Division Multiplexing
(OFDM) scheme, and use the time and frequency as radio
resources.

[0043] 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.

[0044] 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).

[0045] 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 RL.C
layer, and the PDCP layer) in order to transfer data between
UE and a network.

[0046] The function ofaPacket Data Convergence Protocol
(PDCP) layer on the user plane includes the transfer of user
data and header compression and ciphering. The function of
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the PDCP layer on the user plane further includes the transfer
and encryption/integrity protection of control plane data.

[0047] 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.

[0048] 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.

[0049] 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.

[0050] 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).

[0051] 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 (TTT) s a unit time for
subframe transmission.

[0052] The RRC state of UE and an RRC connection
method are described below.

[0053] 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
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needs to shift to the RRC connected state in order to be
provided with common mobile communication service, such
as voice or data.

[0054] 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.
[0055] A Non-Access Stratum (NAS) layer placed over the
RRC layer performs functions, such as session management
and mobility management.

[0056] 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. Ifthe attach procedure is successfully
performed, the UE and the MME become the EMM-REGIS-
TERED state.

[0057] 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.

[0058] System information is described below.

[0059] 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 Master Information Block (MIB) and a plurality of Sys-
tem Information Blocks (SIBs).

[0060] The MIB may include the limited number of com-
pulsory parameters which are most often transmitted and
requested to be obtained for other information from a cell.
The terminal firstly searches the MIB after downlink synchro-
nization. The MIB may include information to support down-
link channel bandwidth, PHICH setting, and synchroniza-
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tion, and SFN and eNB transmission antenna setting operated
as a timing reference. The MIB may be broadcasted and
transmitted on a BCH.

[0061] SIB1 (SystemInformationBlockTypel) among the
above SIBs is included in a “SystemInformationBlock-
Typel” message to be transmitted. Other SIBs except for the
SIBI are included in the system information message to be
transmitted. 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. Only SIBs
having only the same scheduling required value (e.g. period)
may be mapped to the same system information message.
Further, a SIB2 (SystemInformationBlockType2) is always
mapped to a system information message corresponding to a
first entry in a system information message list of a schedul-
ing information list. A plurality of system information mes-
sages may be transmitted within the same period. The SIBI
and all system information messages are transmitted on a
DL-SCH.

[0062] Further to broadcast transmission, inan E-UTRAN,
an SIB1 may become dedicated signaling including a param-
eter set similar to a preset value. In this case, the SIB1 may be
transmitted while being included in a RRC connection reset
message.

[0063] The SIB1 includes information associated with ter-
minal cell access, and defines scheduling of other SIBs. The
SIB1 may include PLMN identifiers, TAC (Tracking Area
Code) and a cell ID of a network, a cell barring status indi-
cating whether a cell may camp-on, a lowest reception level
required in a cell used as a cell reselection reference, and
information associated with transmission times and periods
of other SIBs.

[0064] An SIB2 may include wireless resource configura-
tion information commonly applied to all terminals. The
SIB2 may include information on an uplink carrier frequency,
a uplink channel bandwidth, RACH configuration, paging
configuration, uplink power control configuration, Sounding
Reference Signal configuration, PUCCH configuration and
PUSCH configuration to support ACK/NACK transmission.

[0065] The terminal may apply acquisition and change
detection process of the system information with respect to
only the PCell. In the SCell, the E-UTRAN may provide all
system information associated with RRC connection state
operation through dedicated signaling when a corresponding
SCell is added. When the system information associated with
the configured SCell is changed, the E-UTRAN may release
and add a considered SCell. This may be performed together
with a single RRC connection reset message. The E-UTRAN
may set broadcasted values and other parameters in a SCell
through the dedicated signaling.

[0066] The terminal should ensure validity with respectto a
specific type system information and the specific type system
information is compulsory system information. Compulsory
system information may be defined as follows.

[0067] When the terminal is in an RRC idle state: The
terminal should ensure to have valid versions of the MIB
and the SIB1 as well as SIB2 to SIBS. This may depend
on support of an RAT.

[0068] When the terminal is in a RRC connection state:
The terminal should ensure to have valid versions of
MIB, SIB1, and SIB2.
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[0069] In general, the validity of the system information
should be ensured to a maximum three hours after acquisi-
tion.

[0070] 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-
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.

[0071] 1) Limited service: this service provides emergency
calls and an Earthquake and Tsunami Warning System
(ETWS), and may be provided by an acceptable cell.

[0072] 2) Suitable service: this service means public ser-
vice for common uses, and may be provided by a suitable cell
(or a normal cell).

[0073] 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.

[0074] In relation to a service type provided by a cell, the
type of cell may be classified as follows.

[0075] 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.
[0076] 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
cellis a CSG cell, the cell needs to be a cell to which UE may
access as a member of the CSG.

[0077] 3) A barred cell: this cell is a cell that broadcasts
information indicative of a barred cell through system infor-
mation.

[0078] 4) A reserved cell: this cell is a cell that broadcasts
information indicative of a reserved cell through system
information.

[0079] FIG. 4 is 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.

[0080] 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.

[0081] 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.
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[0082] 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
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.

[0083] 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.

[0084] FIG. 5is a flowchart illustrating a process of estab-
lishing RRC connection.

[0085] 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.

[0086] The UE sends an RRC connection establishment
complete message used to check the successful completion of
the RRC connection to the network (S530).

[0087] FIG. 61is aflowchart 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.

[0088] A network sends an RRC connection reconfigura-
tion message for modifying RRC connection to UE (S610).
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).

[0089] Hereinafter, a public land mobile network (PLMN)
is described.
[0090] 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.

[0091] In PLMN selection, cell selection, and cell reselec-
tion, various types of PLMNs may be considered by the
terminal

[0092] Home PLMN (HPLMN): PLMN having MCC and
MNC matching with MCC and MNC of a terminal IMSI.
[0093] Equivalent HPLMN (EHPLMN): PLMN serving as
an equivalent of an HPLMN.

[0094] Registered PLMN (RPLMN): PLMN successfully
finishing location registration.

[0095] Equivalent PLMN (EPLMN): PLMN serving as an
equivalent of an RPLMN.
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[0096] 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).

[0097] 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.

[0098] 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.

[0099] The following is a detailed description of a proce-
dure of selecting a cell by a terminal

[0100] 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.

[0101] 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 satistying 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

[0102] 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)”.
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[0103] A cell selection process is basically divided into two
types.
[0104] 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
the UE has only to search for a suitable cell that satisfies a cell
selection criterion, the UE selects the corresponding cell.
[0105] 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.

[0106] 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.

[0107] Inaddition to the viewpoint of the quality of a radio
signal, a network may determine priority corresponding to
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.
[0108] As described 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.

[0109] 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.

[0110] 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

[0111] Inter-RAT cell reselection: UE reselects a cell
that uses RAT different from RAT on which the UE
camps

[0112] The principle of a cell reselection process is as fol-
lows.
[0113] First, UE measures the quality of a serving cell and

neighbor cells for cell reselection.

[0114] 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.

[0115] 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-
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sponding cell measured by UE, and may be a value to which
afrequency offset or cell offset has been applied, if necessary.
[0116] 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.

[0117] 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.

[0118] 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.

[0119] For the intra-frequency or inter-frequency cell rese-
lection, a network may provide UE with a cell reselection
black list used in cell reselection. The UE does not perform
cell reselection on a cell included in the black list.

[0120] Ranking performed in a cell reselection evaluation
process is described below.

[0121] A ranking criterion used to apply priority to a cell is
defined as in Equation 1.

B = mas st OiysoRn=Crmeas,s Copier

[0122] 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,z,, is an offset
between the two cells.

[0123] In Intra-frequency, if UE receives an offset“Q,, .
»” between a serving cell and a neighbor cell, Q 5,/ Q, css.-
If UE does n0ot Q .50 Quger~0-

[0124] InInter-frequency, if UE receives an offset “Q,, .
»” for a corresponding cell, Q,z./~Q, gsers i+ Qreguency 1 UB
does not receive “Qyperss”s QopserQpeguency

[0125] If the ranking criterion R, of a serving cell and the
ranking criterion R, of a neighbor 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.

[0126] UE measures Rs of 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 best-
ranked cell, and reselects the cell.

[0127] 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

[Equation 1]
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excludes a corresponding frequency or a corresponding cell
from the subject of cell reselection.

[0128] Radio Link Monitoring (RLM) is described below.
[0129] UE monitors downlink quality based on a cell-spe-
cific reference signal in order to detect the quality of the
downlink radio link of a PCe11. The UE estimates the quality
of'a downlink radio link in order to monitor the quality of the
downlink radio link of the PCell, and compares the estimated
quality with threshold values Qout and Qin. The threshold
value Qout is defined as a level at which a downlink radio link
is unable to be stably received, which corresponds to a block
error rate of 10% of hypothetical PDCCH transmission by
taking into consideration a PDFICH error. The threshold
value Qin is defined as a downlink radio link quality level at
which a downlink radio link is able to be more stably received
than compared to the level of Qout, which corresponds to a
block error rate of 2% of hypothetical PDCCH transmission
by taking into consideration a PDFICH error.

[0130] A Radio Link Failure (RLF) is described below.
[0131] 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
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.

[0132] 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.

[0133] In the specification of 3GPP LTE, the following
examples are taken as cases where normal communication is
impossible.

[0134] 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 RLM) based on the radio
quality measured results of the PHY layer of the UE

[0135] A case where uplink transmission is problematic
because a random access procedure continues to fail in
the MAC sublayer.

[0136] A case where uplink transmission is problematic
because uplink data transmission continues to fail in the
RLC sublayer.

[0137] A case where handover is determined to have
failed.

[0138] A case where a message received by UE does not
pass through an integrity check.

[0139] An RRC connection re-establishment procedure is
described in more detail below.

[0140] FIG. 7 is a diagram illustrating an RRC connection
re-establishment procedure.

[0141] Referring to FIG. 7, 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) (S710). Furthermore,
the UE configures each sublayer and the PHY layer as a
default configuration. In this process, the UE maintains the
RRC connection state.

[0142] The UE performs a cell selection procedure for per-
forming an RRC connection reconfiguration procedure
(S720). The cell selection procedure of the RRC connection
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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.

[0143] 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 (S730). 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
(S740).

[0144] Meanwhile, ifthe 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 (S750).

[0145] 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
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.

[0146] Ifan RRC connectionre-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.

[0147] The UE that has received the RRC connection re-
establishment message from the cell reconfigures a PDCP
sublayer and an RLC sublayer with an SRB1. 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 SRB1 between the UE and the cell is open, and the UE and
the cell may exchange RRC control messages. The UE com-
pletes the restart of the SRB1, and sends an RRC connection
re-establishment complete message indicative of that the
RRC connection re-establishment procedure has been com-
pleted to the cell (S760).

[0148] In contrast, 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.

[0149] 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.

[0150] A report on an RLF is described below.

[0151] When an RLF occurs or a handover failure occurs,
UE reports such a failure event to a network in order to
support the Mobility Robustness Optimization (MRO) of the
network.

[0152] After RRC connection re-establishment, the UE
may provide the RLF report to the eNB. Wireless measure-
ment includes in the RLF report may be used for a potential
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reason of a failure in order to identify coverage problems.
Such information may be used to borrow such events as input
to other algorithms by excluding the events in MRO evalua-
tion for an intra-LTE mobility connection failure.

[0153] If RRC connection re-establishment fails or UE
does not perform RRC connection re-establishment, the UE
may be connected again in idle mode, and may generate a
valid RLF report on an eNB. For such an object, the UE may
store information related to the most recent RLF or handover
failure, and may inform an L'TE cell that an RLF report is valid
every RRC connection (re)establishment and handover until
the RLF report is fetched by a network or for 48 hours after an
RLF or handover failure is detected.

[0154] The UE maintains the information for a state shift
and a change of RAT, and indicates that the RLF report is valid
again after returning back to LTE RAT.

[0155] Inan RRC connection establishment procedure, the
validity of an RLF report means that UE has experienced
obstruction, such as a connection failure, and an RLF report
attributable to the failure has not yet been transferred to a
network. The RLF report from the UE includes the following
information.

[0156] If the last cell (in the case of an RLF) that has
provided service to the UE or the E-CGI of a target for
handover has not been known, a PCI and frequency
information are used instead.

[0157] The E-CGI of acell at which re-establishment has
been attempted.

[0158] When initializing the last handover, for example,
when a message 7 (an RRC connection reconfiguration)
is received by the UE, the E-CGI of a cell that has
provided service to the UE.

[0159] The time that has elapsed from the initialization
of the last handover to a connection failure.

[0160] Information indicative of whether the connection
failure is attributable to an RLF or a handover failure.

[0161] Wireless measurements.

[0162] The location of a failure.

[0163] The eNB that has received the RLF from the UE
may forward the report to an eNB that had provided service to
the UE prior to the reported connection failure. Wireless
measurements included in the RLF report may be used to
identify coverage issues as a potential cause of an RLF. Such
information may be used to send events to other algorithm as
input again by excluding the events from the MRO evaluation
of an intra-LTE mobility connection failure.

[0164] Next, H(e)NB is described.

[0165] A mobile communication service may be provided
through a base station of a mobile communication network, a
private person, a specific business, or a group. The base sta-
tion refers to HNB (Home NB) or HeNB (Home eNB). Here-
inafter, the HNB and the HeNB generally refer to the HeNB.
The HeNB is basically aimed at providing a specified service
to only a Closed Subscriber Group (CSG). However, the
service may be provided to other users as well as a CSG
according to operation mode setting of the HeNB.

[0166] FIG. 8 is a diagram illustrating an example of a
wireless communication system indicating HeNB operation.
[0167] Referring to FIG. 8, in order to serve the HeNB as
described above, a Home eNB gateway (HeNB GW) may be
operated. The HeNBs are connected to an EPC through the
HeNB GW or are directly connected to the EPC. The HeNB
GW looks like a general eNB in the MME. The HeNB GW
looks like a MME in the HeNB. The HeNB and the HeNB
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GW are connected to each other through an S1 interface. The
HeNB GW and the EPC are connected to each other through
the S1 interface. In addition, the HeNB is directly connected
to theEPC by the S1 interface. A function of the HeNB is
almost the same as a function of a general eNB.

[0168] In general, the HeNB has a wireless transmission
output lower than that of an eNB of the mobile communica-
tion network business. Accordingly, coverage provided from
the HeNB is smaller than that provided from the eNB.
Because of the above characteristics, a cell provided from the
HeNB is classified as a femto cell in the coverage aspect as
compared with the micro cell. Meanwhile, in the provided
service aspect, when the HeNB provides a service to only a
CSG group, the cell provided from the HeNB refers to a CSG.
[0169] Each CSG has a unique identity. The identity refers
to CSG ID (CSG identity). The terminal may have a list of
CSGs which is included as a member. The CSG list may be
changed by a request of the terminal or a command of a
network. In general, one HeNB may support one CSG.
[0170] The HeNB transfers a CSG ID ofthe CSG supported
from the HeNB so that only a member terminal of a corre-
sponding CSG accesses the HeNB. When the terminal finds
the CSG cell, the terminal may confirm a certain CSG by
reading a CSG ID included in the system information. The
terminal reading the CSG ID regards a corresponding cell as
an accessible cell when the terminal is a member of a corre-
sponding CSG cell.

[0171] The HeNB does not always need allowance of
access to only CSG terminal According to setting of a con-
figuration of the HeNB, access of a terminal which is not the
CSG member may be allowed. It is changed whether to allow
access to a certain terminal according to setting of a configu-
ration of the HeNB. In this case, the setting of the configura-
tion means setting of an operation mode of the HeNB. An
operation mode of the HeNB is classified into three types
according as to which terminal the service is provided as
follows.

[0172] Closed access mode: Mode provided to only a
specific CSG member. The HeNB provides a CSG cell.

[0173] Open access mode: Mode to provide a service a
limitation being a specific CSG member like a general
eNB. The HeNB provides a general cell which is not the
CSG cell.

[0174] Hybrid access mode: Mode to provide a CSG
service to a specific CSG member, and provide a service
to a non-CSG member like a general cell. The cell is
recognized as a CSG cell in the CSG member UE, and is
recognized as a hybrid cell in the non-CSG member UE.
Such a cell refers to a hybrid cell.

[0175] The HeNB reports whether a cell served by the
HeNB is a CSG cell or a general cell so that the terminal know
whether to access a corresponding cell. The HeNB operated
in a closed access mode broadcasts that the HeNB is a CSG
cell through system information. The HeNB operated in an
open access mode broadcasts that the HeNB is not the CSG
cell through the system information. In this way, the HeNB
includes a CSG indicator of one bit indicating whether a cell
served by the HeNB in the system information. For example,
the CSG cell broadcasts by setting a CSG indicator to TRUE.
Ifaserving cell is nota CSG cell, a method of setting the CSG
indicator to FALSE or omitting transmission of the CSG
indicator may be used. Since the terminal may distinguish a
general cell provided from the eNB from a CSG cell, a general
eNB transmits the CSG indicator so that the terminal may

Ericsson Inc., Nokia v. Active Wireless Tecl

EX-1005
hnologies
Page 022



US 2015/0223258 Al

know that a cell type provided from the terminal is a general
cell provided from the terminal. The general eNB may know
that a cell type provided from the terminal is a general cell by
not transmitting the CSG indicator. Table 1 indicates a CGS
relation parameter by cell types transmitted from a corre-
sponding cell. Table 2 indicates type of terminals which
allows access by cell types.

TABLE 1

CSG cell General cell

CSG indicator Refers to ‘CSG cell” Refers to “Non-CSG cell” or

not transmitted

CSG identity Transmit supporting Not transmitted
CSG identity
TABLE 2
CSG cell General cell

Terminal which does not Access impossibility Access possibility

support CSG

Non-CSG member terminal Access impossibility Access possibility
Member CSG terminal Access possibility  Access possibility
[0176] A CSG cell and a normal macro cell may be simul-

taneously operated in a certain frequency. Hereinafter, such a
frequency refers to a mixed carrier frequency. The network
may separately reverse specific physical layer cell identities
by CSG cells in a mixed carrier frequency. The physical layer
cell identity refers to a physical cell identity (PCI) in an
E-UTRAN system. The physical layer cell identity refersto a
physical scrambling code (PSC) in an UTRAN. For the pur-
pose of convenience or clarity, the physical layer cell identity
is expressed as a PCI. The CSG cell in a mixed carrier fre-
quency reports information on PCIs reserved for a CSG in a
current frequency. The terminal receiving the above informa-
tion may determine whether or not the cell is a CSG cell from
a PCI ofthe cell when finding a certain cell in a corresponding
frequency.

[0177] A terminal which does not support a CSG relation
function or does not have a CSG list to which the terminal
belongs is not required to be regard as a terminal capable of
selecting a CSG cell in cell selection/reselection process. In
this case, the terminal confirms only a PCI of a cell. If the PCI
is reserved as a CSG, a corresponding cell may be directly
omitted in cell selection/reselection process. In general, a PCI
of a certain cell may be directly known by a terminal in a step
where a physical layer confirms presence of a corresponding
cell.

[0178] Inacaseofaterminal having a CSG list to which the
terminal belongs as a member, in order to know a list with
respect to peripheral CSG cells in a mixed carrier frequency,
in place of confirming CSI identity of system information of
all cells found in the whole PCI range, if a cell having a PCI
reserved for CSG is found, the network may know that a
corresponding cell is a CSG cell.

[0179] Hereinafter, a sell reselection method associated
with the CSG cell is described.

[0180] The CSG cell is a sell for supporting an excellent
service to a corresponding CSG member terminal. Accord-
ingly, when a terminal serving as a CSG cell camps-on a
suitable CSG cell being accessible cell as a CSG member, itis
not preferable to reselect a cell of an inter-frequency on the
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assumption that the terminal finds an inter-frequency having
a frequency priority higher than a frequency priority of a
serving frequency.

[0181] When the terminal camps-on the CSG, in order to
prevent non-conditional cell reselection with an inter-fre-
quency having a frequency priority higher than the serving
frequency, if a suitable CSG cell is proved as a highest rank
according to a cell reselection estimation reference in a cor-
responding frequency, the terminal assumes that the fre-
quency priority of a corresponding frequency is higher than
other frequencies. In this way, when the terminal designates a
frequency priority higher than a frequency priority desig-
nated by the network with respect to a specific frequency,
such a frequency priority refers to an implicit highest priority.
In this way, the network helps the terminal to be stayed in a
CSG cell while protecting a rule in an existing cell selection
considering the highest frequency priority when the terminal
reselects the cell. If the terminal in the CSG cell reselects a
non-CSG sell of a corresponding frequency, the terminal
cancels assumption of implicit highest priority with respect to
a corresponding frequency and uses a frequency priority
value transferred from the network upon reselection estima-
tion. Ifthe terminal camps-on the CSG cell, when the terminal
finds another CSG cell having the highest order from a fre-
quency having the same frequency priority, the terminal
depends on implementation of the terminal whether to rese-
lect the CSG cell or to be remained in a CSG cell currently
camping-on.

[0182] Inter-cell Interference Coordination (ICIC) will
now be described.

[0183] The ICIC is a work to operate a radio resource to
maintain control of Inter-cell Interference. An ICIC mecha-
nism may be divided into a frequency domain ICIC and a
temporal domain ICIC. The ICIC includes a multiply cell
Radio Resource Management (RRM) necessary to consider
information from a multiple cell.

[0184] An interfering cell is a cell to provide interference.
The interfering cell refers to an aggressor cell.

[0185] An interfered cell is a cell which is affected by
influence from the interfering cell. The interfered cell refers
to a victim cell.

[0186] The frequency domain ICIC coordinates a use of a
frequency domain resource (for example, resource block
(RB)) between multiple cells.

[0187] The temporal domain ICIC coordinates a temporal
domain coordinates a temporal domain resource (for
example, sub-frame) between multiple cells. For the purpose
of'the temporal domain ICIC, Operations, Administration and
Maintenance (OAM) configuration called almost blank sub-
frame (ABS) pattern may be used. The ABS in the interfering
cell is used to protect a resource in a sub-frame in the inter-
ference cell receiving strong inter-cell interference. The ABS
is a sub-frame to have reduced transmission power (or zero
transmission power) or reduced activity on a physical chan-
nel.

[0188] The pattern based on the ABS is reported to the
terminal and restricts terminal measurement. This refers to
measurement resource restriction. The ABS pattern means
information indicating which sub-frame in at least one radio
frame is an ABS.

[0189] The ABS pattern includes three measurement
resource restriction patterns according to a measurement cell
(for example, serving cell or neighbor cell) and a measure-
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ment type (for example, RRM (Radio Resource Manage-
ment), RLM (Radio Link Measurement), and CSI (Channel
State Information)).

[0190] An ‘ABS pattern 1’is used for RRM/RLM measure-
ment resource restriction of a serving cell. When setting/
correction/release of the RB or MAC/PHY setting is cor-
rected, a base station may report information on the ABS
pattern 1 to the terminal

[0191] An “ABS pattern 2’ is used for RRM measurement
resource restriction of a neighbor cell operating in the same
frequency as that of the serving cell. Accordingly, the ABS
pattern 2 and a list of neighbor cells to be measured together
with pattern information may be provided to the terminal. The
ABS pattern 2 may be included in measurement setting with
respect to a measurement object.

[0192] An ‘ABS pattern 3’ is used for resource restriction
with respect to CSI measurement of the serving cell. The ABS
pattern 3 may be included in a message to set CSI report.
[0193] For the purpose of the ICIC, two types of scenarios
including a CSG scenario and a pico scenario are considered.
[0194] FIG. 9 illustrates the CSG scenario.

[0195] The CSG cell signifies a cell accessible by only a
specific subscriber. A non-member terminal is a terminal
which is nota member ofa CSG cell and is notaccessed by the
CSG cell. A CSG cell which the terminal cannot access refers
to a non-member CSG cell. The macro cell signifies a serving
cell of the non-member terminal Coverage of the CSG cell
partially or all overlaps with coverage of the macro cell.
[0196] When the non-member terminal is located in a close
proximity of the CSG cell, a main interference condition is
generated. In a side of the non-member terminal, an interfer-
ing cell serves as a CSG cell and the macro cell serves as an
interference cell. The temporal domain ICIC is used so that
the non-member terminal may continuously receive a service
from a macro cell.

[0197] Ina RRC connection state, when the network finds
that the non-member terminal belongs to strong interference
from the CSG cell, the network may set measurement
resource restriction. Further, for the purpose of easy mobility
from the macro cell, the network may set RRM measurement
resource restriction with respect to a neighbor cell. If the
terminal is not affected from interference longer, the network
may release RRM/RLM/CSI measurement resource restric-
tion.

[0198] The terminal may use measurement resource
restriction set for RRM, RLM and CSI measurement. That is,
aresource for RLM is used in the ABS, and measurement for
the RLM and CSI measurement may be performed in the
ABS.

[0199] The network may set not to use a low interference
radio resource according to measurement resource restriction
set by the CSG cell. That is, the CSG cell may not transmit or
receive data from the ABS.

[0200] FIG. 10 illustrates a pico scenario.

[0201] The pico cell is a serving cell of the pico terminal.
The pico cell is a cell having a part or the whole of coverage
overlapping with the macro cell. The pico cell may have
coverage smaller than that of the macro cell, but the present
invention is not limited thereto.

[0202] A main interference condition is generated when the
pico terminal is located at an edge of a pico serving cell. In a
side of the pico terminal, an interfering cell serves as a macro
cell and an interference cell serves as the pico cell. The
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temporal domain ICIC is used so that a pico terminal may
continuously receive a service from the pico cell.

[0203] When the pico cell finds that the pico terminal
belongs to strong interference from the macro cell, the net-
work may set measurement resource restriction in the termi-
nal

[0204] The pico terminal may use measurement resource
restriction set for RRM, RLM and CSI measurement. That is,
aresource for RLM is used in the ABS, and a measurement for
the RLM and CSI measurement may be performed in the
ABS. When the pico cell strongly interferes with the macro
cell, the ABS may exactly perform RRM/RLM/CSI measure-
ment.

[0205] Further, when the terminal using the macro cell as
the serving cell performs neighbor cell measurement in the
ABS, mobility from the macro cell to the pico cell may be
easily performed.

[0206] The terminal performs RRM measurement such as
RSRP (Reference Signal Received Power) and RSRQ (Ref-
erence Signal Received Quality) and measurement of quality
such as CQI (Channel Quality Indicator), and path-loss mea-
surement with respect to a serving cell or a neighbor cell.
Further, the terminal performs measurement having RLM
(Radio Link Monitoring) for monitoring connection with the
serving cell as a purpose.

[0207] The ABS pattern may be implemented by a bit map
having a specific length. A first bit (far left bit) corresponds to
a sub-frame #0 of a radio frame satisfying SFN mod x=0
(where, SFN represents an SFN of the PCell, and x represents
a size of a bit string divided by 10). A “1” indicates that a
corresponding sub-frame is used for measurement. When the
terminal performs the measurements using a low interference
radio resource according to preset measurement resource
restriction, the terminal may set only a sub-frame displayed as
1 from the ABS pattern to be used in the measurements.
[0208] In order to increase capacity of the network, a plu-
rality of pico cells and/or femto cells may be configured in the
same frequency operated by a macro cell to be operated. Inthe
above HetNet (Heterogeneous Network) environment, in
order to extend a coverage domain of the femto cell and/or the
pico cell and improve service quality provided from the cov-
erage, a method of operating the terminal to be rarely inter-
fered may be applied by allocating and using a specific radio
resource.

[0209] For example, a macro cell operates the ABS using a
temporal domain ICIC scheme, interference applied to the
pico cell may be minimized by the ABS. Accordingly, inter-
ference applied to the pico cell may be minimized.

[0210] If communication is performed using a resource
having small resource such as the ABS, dedicated signaling
between the terminal and the network may be performed a
normal operation with a relatively high probability. Signaling
transmitted through a common channel such as system infor-
mation may not be performed. Since this is because signaling
performed through the common channel has great limitation
of the scheduling, it may be difficult to transmit through only
a radio resource having small interference such as the ABS.
Accordingly, this is because transmission is inevitably per-
formed through another radio resource to which the interfer-
enceisapplied. As a result, the terminal may fail to receive the
compulsory system information, and may become ina service
impossible state.

[0211] When the terminal accessing the macro cell is
located in a coverage edge of the pico cell or a terminal
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accessing the pico cell is located in an edge of corresponding
pico cell coverage, downlink interference between the macro
cell and the pico cell may be very great. In the above envi-
ronment, the serving cell directly provides system informa-
tion to the terminal through dedicated signaling so that the
terminal may be prevented from becoming in service impos-
sibility. Meanwhile, since the terminal located in a region
which is rarely interfered may completely receive broad-
casted system information, to provide the system information
to a corresponding terminal through the dedicated signaling
may consume the radio resource.

[0212] Inorder to support normal operation of the terminal
by efficiently providing the system information to the termi-
nal by taking into consideration the above characteristic, the
serving cell needs to determine whether to normally receive
system information transmitted through broadcast according
to whether or not the current terminal is located in a region
having strong downlink interference. However, in a current
communication system, the serving cell has a difficulty in
determining the above state, and particularly has a difficulty
in whether to acquire a specific type of system information.
[0213] Hereinafter, an operating method for acquiring sys-
tem information by the terminal will be described in order to
prevent non-reception of a service due to non-reception of the
compulsory system information.

[0214] Hereinafter, when the terminal is a general LTE
terminal in an RRC connection state, the above compulsory
information according to the present invention may include
MIB, SIB1, and SIB2. When the terminal is a general LTE
terminal in an RRC idle state, the above compulsory infor-
mation according to the present invention may include MIB1,
SIB1 to SIB8. Alternatively, the terminal for a specific service
or application may require for acquiring separate system
information for corresponding service or application. In this
case, the specific system information type may include com-
pulsory system information.

[0215] FIG. 11 is a flowchart illustrating an operating
method for acquiring system information according to an
embodiment of the present invention.

[0216] Referringto FIG. 11, a terminal determines whether
acquisition of compulsory system information is required
(S1110). The terminal determines whether to include valid
system information or valid compulsory system information
of a serving cell. Otherwise, the terminal may determine that
the acquisition of the compulsory system information is
required.

[0217] In a case where the terminal acquires the system
information or the compulsory system from a corresponding
serving cell previously, if the terminal does not acquire the
broadcasted system information from the serving cell until a
specific time elapses from the acquisition time, the terminal
may determine that acquisition of the compulsory system
information is required. For example, the specific time may
be set to a maximum three hours. When the system informa-
tion is not acquired from the serving cell, the terminal may
determine that the acquisition of the compulsory system
information is required.

[0218] When the terminal determines that the acquisition of
the compulsory system information is required, the terminal
attempts to acquire the compulsory system information from
a network (S1130). There is no need to limit attempt of the
acquisition of the compulsory system information. For
example, the terminal may attempt to acquire the dedicated
signaled or broadcasted system information of the serving
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cell from the network within a maximum specific time inter-
val from a time when acquisition of the compulsory system
information is required. Alternatively, the terminal may
attempt to receive broadcasted system information from the
network within the specific time interval to a specific number
of times. If acquiring the system information transmitted
from the network within the time interval or the number of
times, the terminal may determine that the compulsory sys-
tem information is normally acquired.

[0219] When attempting the compulsory system informa-
tion, the terminal may drive a first timer or a first counter
which is set with a specific value. The first timer may drive
may be driven for a maximum time interval when the terminal
may attempt to acquire the compulsory system information.
The first counter may be set to a maximum number of times
when the terminal may attempt to acquire broadcasted system
information for acquisition of the compulsory system infor-
mation. If the first timer is terminated or the first counter is
terminated, the terminal may stop to acquire the compulsory
system information.

[0220] Meanwhile, when the system information is peri-
odically transmitted, the terminal may attempt to acquire the
system information during a specific time interval in order to
acquire broadcasted system information by the specific num-
ber of times.

[0221] If the terminal does not acquire the compulsory
system information although expecting reception of the com-
pulsory system information as described above after deter-
mining that acquisition of the compulsory system informa-
tion is required, the terminal additionally attempts acquisition
of the compulsory system information (S1150). To this end,
the terminal transmits a system information acquisition fail-
ure report message indicating that acquisition of the system
information and/or compulsory system information of the
serving cell fails to the network. The system information
acquisition failure report message may include information
indicating a specific type of system information (e.g. MIB
and/or specific SIB) in which the terminal fails to acquire.

[0222] The terminal may transmit the system information
acquisition failure report message to the network, and may
wait acquisition of the compulsory system information at a
specific time interval.

[0223] The network may receive the system information
acquisition failure report message, and may transmit the com-
pulsory system information to the terminal through dedicated
signaling. Alternatively, the network may transmit a specific
type of system information which the terminal needs to
acquire indicated by the system information acquisition fail-
ure report message to the terminal through the dedicated
signaling. When the network provides the compulsory system
information to the terminal through the dedicated signaling,
the compulsory system information may be provided through
a resource having minimized interference set by the network,
for example, a restricted measurement resource (e.g. ABS).

[0224] The terminal may additionally attempt to acquire
the compulsory system information only if a following con-
dition is satisfied.
[0225] When the network sets a radio resource in the
terminal for a restricted measurement, the network may
wait to acquire the compulsory system information at a
specific time interval. The radio resource for the
restricted measurement may be an ABS which is a mea-
surement sub-frame.
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[0226] The terminal may wait to acquire the compulsory
system information at a specific time interval when the
network allows the above operation of the terminal
through an indicator included in broadcast signaling or
dedicated signaling.

[0227] The terminal may wait to acquire the compulsory
system information at the specific time interval when the
network acquires information indicating that the com-
pulsory system information may be provided through
the dedicated signaling.

[0228] When the terminal attempt to transmit and acquire
the system information acquisition failure report message,
the terminal may drive a second timer or a second counter
which is set to a specific value. The second timer may be
driven at a maximum time interval when the terminal may
attempt to acquire the compulsory system information. The
second counter may be set the maximum number of times in
which the terminal may attempt to acquire broadcast system
information in order to acquire the compulsory system infor-
mation. If the second timer is terminated or the second
counter is terminated, the terminal may stop to attempt acqui-
sition of the compulsory system information.

[0229] If successfully acquiring the compulsory system
information from the network through broadcast signaling
and/or dedicated signaling during drive of the timer, the ter-
minal may stop the second timer or stop the second counter.
Next, if successfully receiving the compulsory system infor-
mation through the broadcast signaling, the terminal may
report the reception thereof to the network. If the network
recognizes that the terminal successfully acquires the com-
pulsory system information through the broadcast signaling,
the network may not provide system information through the
dedicated signaling.

[0230] The terminal may additionally attempt to acquire
the compulsory system information during performing an
RRC connection reestablishment process or in a situation
which does not perform an RRC connection reestablishment
process.

[0231] Although the terminal additionally attempts to
acquire the compulsory system information, if the terminal
fails to acquire the compulsory system information, the ter-
minal performs a connection recovery process (S1170).
When the terminal does not acquire the compulsory system
information until the second timer is terminated or the second
counter is terminated, the terminal may start the connection
recovery process.

[0232] The terminal may perform the RRC connection
reestablishment process as the connection recovery process.
When the terminal selects a cell to transmit an RRC connec-
tion reestablishment request message, the terminal may omit
a cell failing acquisition of the compulsory system informa-
tion from a cell selection target for a specific time. When the
terminal selects the cell, if there is a cell on a frequency except
for a frequency of a cell failing acquisition of the compulsory
system information, the terminal may not only omit a corre-
sponding cell from the cell selection target but also omit a
corresponding frequency from the cell selection target for a
predetermined time.

[0233] The terminal may release RRC connection to enter
an RRC idle state as the connection recovery process. During
a process of performing cell reselection in the RRC idle state,
the terminal may omit a cell failing acquisition of the com-
pulsory system information from the cell selection target for
a specific time. When the terminal selects the cell, if there is
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a cell on a frequency except for a frequency of a cell failing
acquisition of the compulsory system information, the termi-
nal may omit not only a corresponding cell from the cell
selection target but also omit a corresponding frequency from
the cell selection target for a predetermined time.

[0234] Although FIG. 11 illustrates that acquisition of the
compulsory system information fails from a service cell
accessed by the terminal by way of example, this is illustra-
tive purpose only and the embodiment of the present inven-
tion is not limited thereto. The embodiment of the present
invention is applicable to a case where the terminal attempts
to acquire system information of another cell in order to
additionally set the serving cell or according to automatic
determination of the terminal or a command of the network
but fails the acquisition the system information thereof
[0235] FIG. 12 is a diagram illustrating an example of an
operating method for acquiring system information accord-
ing to an embodiment of the present invention.

[0236] Referring to FIG. 12, the terminal connects with a
cell 1 and is operated (S1210). When the terminal connects
with a cell 1 to be operated, the terminal may be operated by
periodically acquiring broadcasted system information. The
network may be operated by setting a restricted measurement
resource in the terminal. Accordingly, when the terminal con-
nects with a cell 1 to be operated, the terminal may be per-
formed based on the restricted measurement resource set
from the network.

[0237] The terminal determines whether acquisition of the
compulsory system information is required. When the termi-
nal determines not to include valid system information of the
cell 1, the terminal may determine that the acquisition of the
compulsory system information is required and may attempt
to acquire the compulsory system information (S1220). For
example, when the terminal receives broadcasted system
information from the cell 1 but does not again receive the
system information until a specific time interval elapses,
validity of the currently included system information may be
lost. For example, the validity of the acquire system informa-
tion may maintain for three hours.

[0238] Sincethe terminal is operated by receiving setting of
the restricted measurement resource, the terminal may have a
difficulty in acquiring system information which is difficultly
scheduled to transmit through the corresponding radio
resource. Accordingly, the terminal does not newly acquire
the system information so that validity of previously acquired
system information may be lost.

[0239] When the terminal determines that acquisition of the
compulsory system information is required, the terminal may
wait to acquire broadcasted system information from the cell
1 at a specific time interval. When the terminal determines
that the acquisition of the compulsory system information is
required, the terminal may drive a first timer set to T, or may
drive the first counter set to N,. The terminal may wait to
acquire the system information until the first timer is termi-
nated or the first counter is determined.

[0240] If the acquisition of the system information fails
from the cell 1 within the specific time interval, the terminal
may additionally attempt to acquire the compulsory system
information. Accordingly, the terminal may start the second
timer or the second counter to transmit a system information
acquisition failure report message to the network (S1231).
The second timer may be set to T2. The second counter may
be set to N2. The system information acquisition failure
report message may include information indicating that
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acquisition of the compulsory system information is required.
The system information acquisition failure report message
may include information indicating a specific type of system
information required by the terminal

[0241] The terminal may transmit the system information
acquisition failure report message and may wait to acquire the
compulsory system information until the second terminal is
terminated or the second counter is terminated. The terminal
may acquire the compulsory system information from the
network during driving the timer (S1232). The compulsory
system information may be transmitted from the network
through dedicated signaling. The compulsory system infor-
mation may be transmitted on a restricted measurement
resource set from the network through the dedicated signal-
ing.

[0242] Ifacquiring the compulsory system information, the
terminal may stop an acquisition waiting timer. Next, the
terminal may acquire broadcasted system information from
the cell 1 to be operated based on the acquired broadcasted
system information.

[0243] When the terminal does not again acquire the sys-
tem information for a specific time after acquiring the system
information from the cell 1, a valid time of the acquired
system information may be terminated (S1240).

[0244] The terminal determines whether acquisition of the
system information is required. Since a valid time of the
acquired system information from the cell 1 is terminated, the
terminal may determine that the acquisition of the compul-
sory system information is required and attempt to acquire the
compulsory system information (S1250). When it is deter-
mined that the acquisition of the compulsory system infor-
mation is required, the terminal may drive the first timer set to
T, or may drive the first counter set to N, . The terminal may
wait to acquire the system information until the first timer is
terminated or the first counter is terminated.

[0245] When acquisition of the system from the cell 1 fails
at the specific time interval, the terminal may additionally
attempt to acquire the compulsory system information.
Accordingly, the terminal may start the second timer or the
second counter and may transmit a system information acqui-
sition failure report message to the network (S1260). The
second timer may be set to T,. The second counter may be set
to N,. The system information acquisition failure report mes-
sage may include information indicating that the terminal
needs to acquire the compulsory system information. The
system information acquisition failure report message may
include information indicating a specific type of system infor-
mation required by the terminal

[0246] The terminal may transmit the system information
acquisition failure report message and may wait to acquire the
compulsory system information until the second timer is ter-
minated or the second counter is terminated.

[0247] When the terminal does not acquire the compulsory
system information from the network corresponding to the
system information acquisition failure report message during
drive of the timer, the terminal performs a connection recov-
ery process (S1270). In the present example, the terminal may
omit a cell 1 failing acquisition of the system information and
may select an RRC connection reestablishment target cell.
The terminal may select a cell 2 different from the cell 1, and
may recover connection by performing the RRC connection
reestablishment process with a corresponding cell (S1271).
[0248] The operating method for acquiring system infor-
mation in a wireless communication system may provide
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compulsory system information through report/request of the
terminal in a network environment in which a restricted mea-
surement resource may be set. Accordingly, the terminal may
minimize a service impossible state due to the failure of the
acquisition of the system information. Since the compulsory
system information may be provided through dedicated sig-
naling according to report/request of the terminal, consump-
tion of a radio resource due to provision of imprudent com-
pulsory system information may be prevented. Further,
although acquisition of the system information by broadcast-
ing fails, when the system information may be acquired
through dedicated signaling, a situation where the terminal is
separated from a cell may be prevented. Continuity of a
service provided to the terminal may maintain by operating
the terminal, and a network operation may be efficiently
achieved.

[0249] FIG. 13 is a block diagram illustrating a wireless
apparatus according to an embodiment of the present inven-
tion. The wireless apparatus may be implemented by a termi-
nal and a base station for performing the operating method for
acquiring system information according to the embodiment
of the present invention.

[0250] Referring to FIG. 13, the wireless apparatus 1300
includes a processor 1310, a memory 1320, and a radio fre-
quency (RF) unit 1330. The processor 1310 performs the
proposed functions, processes and/or methods. The processor
1310 may be configured to determine whether acquisition of
the compulsory system information is required. The proces-
sor 1310 primarily attempts to acquire the system informa-
tion. If the acquisition of the system information fails, the
processor 1310 may be configured to attempt acquisition of
the compulsory system information transmitted through
dedicated signaling. When finally failing the acquisition of
the compulsory system information, the processor 1310 may
be configured to perform connection recovery. The processor
1310 may be configured to implement the embodiment of the
present invention with reference to FIGS. 11 and 12.

[0251] The RF unit 1830 is connected to the processor
1810, and sends and receives radio signals.

[0252] 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 a baseband circuit for
processing a radio signal. When the above-described embodi-
ment is implemented in software, the above-described
scheme may be implemented using a module (process or
function) which performs the above function. The module
may be stored in the memory and executed by the processor.
The memory may be disposed to the processor internally or
externally and connected to the processor using a variety of
well-known means.

[0253] 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 of the 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.
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What is claimed is:

1. An operating method for acquiring system information
which is to be performed by a terminal in a wireless commu-
nication system, the method comprising:

transmitting to a serving cell, a system information acqui-

sition failure report message that requests the transmis-
sion of compulsory system information;
operating a system based on the acquired compulsory sys-
tem information upon the acquisition of the compulsory
system information as a response to the system informa-
tion acquisition failure report message; and

performing a connection recovery upon the failure of the
acquisition of the compulsory system information as a
response to the system information acquisition failure
report message.

2. The operating method of claim 1, further comprising:

starting a timer according to the transmission of the system

information acquisition failure report message, wherein
the compulsory system information is acquired before
the timer is expired; and

determining that the acquisition of the compulsory system

information is failed when the compulsory system infor-
mation is not acquired until the timer is expired.

3. The operating method of claim 2, wherein the compul-
sory system information is transmitted from the serving cell
through dedicated signaling.

4. The operating method of claim 3, wherein the terminal
receives allocation of a low interference radio resource from
a network to avoid interference, and

the compulsory system information transmitted through

the dedicated signaling is transmitted on the low inter-
ference radio resource.

5. The operating method of claim 3, further comprising:

stopping the timer when acquiring the system information

or the compulsory system information from the serving
cell during drive of the timer.

6. The operating method of claim 1, further comprising:

attempting broadcasted system information from the serv-

ing cell,

Aug. 6,2015

wherein the system information acquisition failure report

message is transmitted when the terminal does not

acquire the broadcasted system information from the
serving cell.

7. The operating method of claim 1, wherein the perform-

ing of the connection recovery comprises performing a radio

resource control (RRC) connection reestablishment process
with a selected cell.

8. The operating method of claim 7, wherein the selected
cell is a cell different from the serving cell.

9. The operating method of claim 7, wherein the selected
cell is a cell which is operated in a frequency different from a
frequency of the serving cell.

10. The operating method of claim 1, wherein the perform-
ing of the connection recovery comprises releasing connec-

tion with the serving cell and entering a Radio Resource

Control (RRC) idle state.

11. The operating method of claim 1, wherein the compul-
sory system information comprises a master information
block(MIB), a system information block 1(SIB1), and a sys-

tem information block 2(SIB2) among the system informa-
tion of the serving cell.

12. A wireless apparatus operating in a wireless commu-
nication system, the wireless apparatus comprises:

a Radio Frequency (RF) unit that sends and receives radio
signals; and

a processor that is functionally coupled to the RF unit and
operates,

wherein the processor is configured to

transmit to a serving cell, a system information acquisition
failure report message that requests the transmission of
compulsory system information;

operate a system based on the acquired compulsory system
information upon the acquisition of the compulsory sys-
tem information as a response to the system information
acquisition failure report message; and

perform a connection recovery upon the failure of the
acquisition of the compulsory system information as a
response to the system information acquisition failure
report message.
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