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provided. The method includes: measuring at least one cell; checking whether interference occurs during the measurement; and
transmitting a measurement report to a network. If the interference does not occurs, the method further includes logging the measure -
ment result in the measurement report.



Description
Title of Invention: METHOD OF SELECTIVELY REPORTING

MEASUREMENT RESULT IN WIRELESS COMMUNICATTION

SYSTEM AND APPARATUS FOR THE SAME
Technical Field

[0001] The present invention relates to a wireless communication, more particularly, to a

method for selectively reporting a measurement result in a wireless communication

system and an apparatus supporting the same.

Background Art
[0002] 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.

[0003] A micro cell, a femto cell, and a pico cell, etc., having a small service area can be

installed in a specific location of a macro cell having a wide coverage.

[0004] Due to mobility of a user equipment (UE) represented as a mobile device, quality of

a currently provided service may deteriorate or a cell capable of providing a better

service may be detected. Accordingly, the UE may move to a new cell, which is called

performing of the mobility of the UE.

[0005] In order to perform the mobility, the UE persistently performs measurement on a

serving cell and a neighboring cell. When the measurement result satisfies a condition

for performing the mobility, the UE can receive an instruction from the serving cell

and can directly perform the mobility.

[0006] If a measurement result is acquired while localized interference, such as interference

by In-device transmission, is present, a reliability of the measurement result dete

riorates. If the UE report the measurement with low reliability to the network due to

the localized interference, the network operates itself based on the measurement result

without recognizing the low reliability. It may occur deterioration of an overall per

formance of the network. Therefore, it is needed to propose a method that the UE se

lectively reports the measurement result in accordance with a situation of the in

terference.

Summary of Invention



Technical Problem
[0007] An object of the present invention provides is to provide a method for reporting mea

surement result in a wireless communication system and an apparatus supporting the

same.

Solution to Problem
[0008] In an aspect, a method of reporting measurement results performed by a user

equipment in a wireless communication system is provided. The method includes:

measuring at least one cell; checking whether interference occurs during the mea

surement; and transmitting a measurement report to a network. If the interference does

not occurs, the method further includes logging the measurement result in the mea

surement report.

[0009] If the interference occurs during the measurement, the method may further includes:

skipping the step of logging; and discarding the measurement result.

[0010] If the interference occurs during the measurement, the method may further includes

including skip reason information in the measurement result. The skip reason in

formation may include information about the interference.

[001 1] The method may further include receiving a selective report indicator from the

network, the selective report indicator indicating that logging of the measurement

result measured during the occurrence of the interference is skipped. The step of

skipping may be performed in response to the reception of the selective report

indicator.

[0012] The step of checking may include determining that the interference occurs, if an in-

device transmission is detected.

[0013] The step of checking may include determining that the interference occurs, if an in-

device transmission is detected and a signal power of the in-device transmission is

higher that a predetermined threshold.

[0014] The method may further include receiving a measurement configuration for the mea

surement. The measurement configuration may include the predetermined threshold.

[0015] The step of checking may include determining that the interference occurs, if the

measurement result is acquired by measuring for a specific interval. The specific

interval may be a duration which is not a low-interference resource allocated for a

measurement.

[0016] The method may further include receiving a measurement configuration for the mea

surement. The measurement configuration may include information related to the low-

interference resource.

[0017] In another aspect, an apparatus operating in a wireless communication system is

provided. The apparatus includes: a Radio Frequency (RF) unit transmits and receives



radio signals; and a processor operably coupled to the RF unit. The processor is

configured to: measure at least one cell; check whether interference occurs during the

measurement; and transmit a measurement report to a network. If the interference does

not occurs, the processor further configured to log the measurement result in the mea

surement report.

Advantageous Effects of Invention
[0018] The UE reports measurement result with information about interference occurred for

the measurement to a network. The network can determine a reliability of the mea

surement result based on whether the interference information is present and/or the

received interference information. In this manner, the network operates itself based on

the reliable measurement result, thereby an optimization of the network operation is

enhanced.

Brief Description of Drawings
[0019] FIG. 1 illustrates a wireless communication system to which the present invention is

applied.

[0020] FIG. 2 is a diagram illustrating a radio protocol architecture for a user plane.

[0021] FIG. 3 is a diagram illustrating a radio protocol architecture for a control plane.

[0022] FIG. 4 is a flow chart illustrating an operation of a UE in an RRC idle state.

[0023] FIG. 5 is a flowchart showing an RRC connection establishment procedure.

[0024] FIG. 6 is a flowchart showing an RRC connection reconfiguration procedure.

[0025] FIG. 7 is a flow chart illustrating an RRC connection re-establishment procedure.

[0026] FIG. 8 is a flowchart showing a conventional method of performing measurement.

[0027] FIG. 9 shows an example of a measurement configuration assigned to a UE.

[0028] FIG. 10 shows an example of deleting a measurement identity.

[0029] FIG. 11 shows an example of deleting a measurement object.

[0030] FIG. 12 shows an example of a wireless communication system for operating a

HeNB.

[0031] FIG. 13 illustrates an example of CSG white-list structure.

[0032] FIG. 14 is a flow chart illustrating a method for performing logged MDT.

[0033] FIG. 15 illustrates logged MDT according to logging areas.

[0034] FIG. 16 illustrates logged MDT according to a change in RAT.

[0035] FIG. 17 illustrates logged measurement.

[0036] FIG. 18 illustrates the immediate MDT.

[0037] FIG. 19 illustrates a CSG scenario.

[0038] FIG. 20 illustrates a pico-scenario.

[0039] FIG. 2 1 illustrates a situation in which mutual interference may be generated in an

IDC environment in which LTE, GPS, and BT/WiFi modules coexist in a single UE.



[0040] FIG. 22 is a flow chart showing a method for reporting measurement result according

to the present invention.

[0041] FIG. 23 is a diagram showing an example of a method for reporting a logged mea

surement according to the present invention.

[0042] FIG. 24 is a block diagram of a wireless apparatus implementing an embodiment of

the present invention.

Mode for the Invention
[0043] FIG. 1 illustrates a wireless communication system to which the present invention is

applied. The wireless communication 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.

[0044] 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 station (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.

[0045] The BSs 20 are interconnected by means of an X2 interface. The BSs 20 are also

connected by means of an SI interface to an evolved packet core (EPC) 30, more

specifically, to a mobility management entity (MME) through Sl-MME and to a

serving gateway (S-GW) through Sl-U.

[0046] The EPC 30 includes an MME, an S-GW, and a packet data network-gateway

(P-GW). The MME has access information of the UE or capability information of the

UE, and such information is generally used for mobility management 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.

[0047] Layers of a radio interface protocol between the UE and the network can be

classified into a first layer (LI), 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.

[0048] FIG. 2 is a diagram illustrating a radio protocol architecture for a user plane. FIG. 3

is a diagram illustrating a radio 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 transmission.

[0049] Referring to FIG. 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 transport channel. The transport channel is classified according to how and

with what characteristics data is transmitted through a radio interface.

[0050] Between different PHY layers, i.e., a PHY layer of a transmitter and a PHY layer of a

receiver, data are transferred through the physical channel. The physical channel is

modulated using an orthogonal frequency division multiplexing (OFDM) scheme, and

utilizes time and frequency as a radio resource.

[0051] A function of the MAC layer includes mapping between a logical channel and a

transport channel and multiplexing/de-multiplexing on a transport block provided to a

physical channel over a transport channel of a MAC service data unit (SDU) belonging

to the logical channel. The MAC layer provides a service to a radio link control (RLC)

layer through the logical channel.

[0052] A function of the RLC layer includes RLC SDU concatenation, segmentation, and re

assembly. To ensure a variety of quality of service (QoS) required by a radio bearer

(RB), the RLC layer provides three operation modes, i.e., a transparent mode (TM), an

unacknowledged mode (UM), and an acknowledged mode (AM). The AM RLC

provides error correction by using an automatic repeat request (ARQ).

[0053] Functions of a packet data convergence protocol (PDCP) layer in the user plane

include user data delivery, header compression, and ciphering. Functions of a PDCP

layer in the control plane include control-plane data delivery and ciphering/integrity

protection.

[0054] A radio resource control (RRC) layer is defined only in the control plane. The RRC

layer serves to control the logical channel, the transport channel, and the physical

channel in association with configuration, reconfiguration and release of radio bearers

(RBs). An RB is a logical path provided by the first layer (i.e., PHY layer) and the

second layer (i.e., MAC layer, RLC layer, and PDCP layer) for data delivery between

the UE and the network.

[0055] The configuration of the RB implies a process for specifying a radio protocol layer

and channel properties to provide a specific service and for determining respective

detailed parameters and operations. The RB can be classified into two types, i.e., a

signaling RB (SRB) and a data RB (DRB). The SRB is used as a path for transmitting

an RRC message in the control plane. The DRB is used as a path for transmitting user

data in the user plane.



[0056] When an RRC connection exists between an RRC layer of the UE and an RRC layer

of the network, the UE is in an RRC connected state, and otherwise the UE is in an

RRC idle state.

[0057] Data are transmitted from the network to the UE through a downlink transport

channel. Examples of the downlink transport channel include a broadcast channel

(BCH) for transmitting system information and a downlink-shared channel (SCH) for

transmitting user traffic or control messages. The user traffic of downlink multicast or

broadcast services or the control messages can be transmitted on the downlink-SCH or

an additional downlink multicast channel (MCH). Data are transmitted from the UE to

the network through an uplink transport channel. Examples of the uplink transport

channel include a random access channel (RACH) for transmitting an initial control

message and an uplink SCH for transmitting user traffic or control messages.

[0058] Examples of logical channels belonging to a higher channel of the transport channel

and mapped onto the transport channels include a broadcast channel (BCCH), a paging

control channel (PCCH), a common control channel (CCCH), a multicast control

channel (MCCH), a multicast traffic channel (MTCH), etc.

[0059] The physical channel includes several symbols in a time domain and several sub-

carriers in a frequency domain. One sub-frame includes a plurality of symbols in the

time domain. One subframe includes a plurality of resource blocks. One resource block

includes a plurality of symbols and a plurality of sub-carriers. Further, each subframe

may use specific sub-carriers of specific symbols (e.g., a first symbol) of a corre

sponding subframe for a physical downlink control channel (PDCCH), i.e., an L1/L2

control channel. A transmission time interval (TTI) is a unit time of data transmission,

and is 1 millisecond (ms) which corresponds to one subframe.

[0060] Hereinafter, an RRC state of a UE and an RRC connection will be disclosed.

[0061] The RRC state indicates whether an RRC layer of the UE is logically connected to an

RRC layer of an E-UTRAN. If the two layers are connected to each other, it is called

an RRC connected state, and if the two layers are not connected to each other, it is

called an RRC idle state. When in the RRC connected state, the UE has an RRC

connection and thus the E-UTRAN can recognize a presence of the UE in a cell unit.

Accordingly, the UE can be effectively controlled. On the other hand, when in the

RRC idle state, the UE cannot be recognized by the E-UTRAN, and is managed by a

core network in a tracking area unit which is a unit of a wider area than a cell. That is,

regarding the UE in the RRC idle state, only a presence or absence of the UE is

recognized in a wide area unit. To get a typical mobile communication service such as

voice or data, a transition to the RRC connected state is necessary.

[0062] When a user initially powers on the UE, the UE first searches for a proper cell and

thereafter stays in the RRC idle state in the cell. Only when there is a need to establish



an RRC connection, the UE staying in the RRC idle state establishes the RRC

connection with the E-UTRAN through an RRC connection procedure and then

transitions to the RRC connected state. Examples of a case where the UE in the RRC

idle state needs to establish the RRC connection are various, such as a case where

uplink data transmission is necessary due to telephony attempt of the user or the like or

a case where a response message is transmitted in response to a paging message

received from the E-UTRAN.

[0063] A non-access stratum (NAS) layer belongs to an upper layer of the RRC layer and

serves to perform session management, mobility management, or the like.

[0064] To manage mobility of the UE in the NAS layer, two states are defined, i.e., an EPS

mobility management-REGISTERED (EMM-REGISTERED) state and an EMM-

DEREGISTERED state. These two states apply to the UE and the MME. Initially, the

UE is in the EMM-DEREGISTERED state. To access a network, the UE performs a

procedure of registering to the network through an initial attach procedure. If the attach

procedure is successfully completed, the UE and the MME enter the EMM-

REGISTERED state.

[0065] To manage a signaling connection between the UE and the EPC, two states are

defined, i.e., an EPS connection management (ECM)-IDLE state and an ECM-

CONNECTED state. These two states apply to the UE and the MME. When a UE in

the ECM-IDLE state establishes an RRC connection with the E-UTRAN, the UE

enters the ECM-CONNECTED state. When an MME in the ECM-IDLE state e s

tablishes an SI connection with the E-UTRAN, the MME enters the ECM-

CONNECTED state. When the UE is in the ECM-IDLE state, the E-UTRAN does not

have context information of the UE. Therefore, the UE in the ECM-IDLE state

performs a UE-based mobility related procedure such as cell selection or reselection

without having to receive a command of the network. On the other hand, when the UE

is in the ECM-CONNECTED state, mobility of the UE is managed by the command of

the network. If a location of the UE in the ECM-IDLE state becomes different from a

location known to the network, the UE reports the location of the UE to the network

through a tracking area update procedure.

[0066] Next, system information will be disclosed.

[0067] The system information includes essential information that needs to be known to a

UE to access a BS. Thus, the UE has to receive all system information before

accessing the BS. Further, the UE always has to have the latest system information.

Since the system information is information that must be known to all UEs in one cell,

the BS periodically transmits the system information.

[0068] According to the section 5.2.2 of 3GPP TS 36.33 1 V8.7.0 (2009-09) "Radio

Resource Control (RRC); Protocol specification (Release 8)", the system information



is classified into a master information block (MIB), a scheduled block (SB), and a

system information block (SIB). The MIB allows the UE to know a physical con

figuration (e.g., bandwidth) of a specific cell. The SB reports transmission information

(e.g., a transmission period or the like) of SIBs. The SIB is a group of a plurality of

pieces of system information related to each other. For example, an SIB includes only

information of a neighboring cell, and another SIB includes only information of an

uplink radio channel used by the UE.

[0069] In general, a service provided by the network to the UE can be classified into three

types to be described below. Further, according to which service can be provided, the

UE recognizes a cell type differently. A service type will be first described below, and

then the cell type will be described.

[0070] 1) Limited service: This service provides an emergency call and an earthquake and

tsunami warning system (ETWS), and can be provided in an acceptable cell.

[0071] 2) Normal service: This service denotes a public use service for general use, and can

be provided in a suitable or normal cell.

[0072] 3) Operator service: This service denotes a service for a network service provider,

and a cell can be used only by the network service provider and cannot be used by a

normal user.

[0073] A service type provided by a cell can be identified as follows.

[0074] 1) Acceptable cell: A UE can receive a limited service in this cell. This cell is not

barred from the perspective of the UE, and satisfies a cell selection criterion of the UE.

[0075] 2) Suitable cell: The UE can receive a regular service in this cell. This cell satisfies a

condition of an acceptable cell, and also satisfies additional conditions. Regarding the

additional conditions, this cell has to belong to a PLMN to which the UE can access,

and a tracking area update procedure of the UE must not be barred in this cell. If a

specific cell is a CSG cell, this cell must be accessible by the UE as a CSG member.

[0076] 3) Barred cell: Information indicating that a cell is a barred cell is broadcast in this

cell by using system information.

[0077] 4) Reserved cell: Information indicating that a cell is a reserved cell is broadcast in

this cell by using system information.

[0078] FIG. 4 is a flow chart illustrating an operation of a UE in an RRC idle state.

Specifically, FIG. 4 shows a procedure in which a UE is registered to a network

through a cell selection process when power of the UE is turned on, and a cell re-

selection is performed when necessary.

[0079] Referring to FIG. 4, the UE selects a radio access technology (RAT) for commu

nicating with a PLMN (public land mobile network) as a network the UE wants to

receive a service therefrom (S410). Information regarding the and RAT may be

selected by a user of the UE, or that stored in a USIM (universal subscriber identity



module) may be used.

[0080] The UE selects a cell having the greatest value among cells in which signal strength

or quality thereof is greater than a particular value (S420). This is performed by a UE

as power thereof is turned on, which may be called an initial cell selection. The cell

selection procedure will be described later. After the cell selection, the UE receives

system information periodically transmitted by a BS. The particular value refers to a

value defined in the system in order to guarantee quality of a physical signal in data

transmission and reception. Thus, it may vary according to an applied RAT.

[008 1] When a network registration is required, the UE performs a network registration

procedure (S430). In order to receive a service (e.g., paging) from the network, the UE

registers its information (e.g., an IMSI). The UE is not registered to a network

whenever a cell is selected, and registered to a network when information (e.g.,

tracking area identity (TAI) of a network received from the system information and in

formation of a network the UE knows are different.

[0082] The UE performs cell re-selection based on a service environment provided in a cell,

a terminal environment, or the like (S440). When signal strength or quality value

measured from a BS serving the UE is lower than a value measured from a BS of an

adjacent cell, the UE selects one of cells providing better signal characteristics than

that of the cell of the BS the UE has accessed. This process is called a cell re-selection,

discriminated from initial cell selection performed twice. Here, in order to prevent a

cell is frequently re-selected according to a change in signal characteristics, a temporal

constraint is provided. The cell re-selection procedure will be described later.

[0083] FIG. 5 is a flowchart showing an RRC connection establishment procedure.

[0084] A UE sends to a network an RRC connection request message for requesting an RRC

connection (step S510). The network sends an RRC connection setup message in

response to the RRC connection request (step S520). After receiving the RRC

connection setup message, the UE enters an RRC connection mode.

[0085] The UE sends to the network an RRC connection setup complete message used to

confirm successful completion of the RRC connection establishment (step S530).

[0086] FIG. 6 is a flowchart showing an RRC connection reconfiguration procedure. An

RRC connection reconfiguration is used to modify an RRC connection. This is used to

establish/modify/release an RB, to perform a handover, and to set up/modify/release a

measurement.

[0087] A network sends to a UE an RRC connection reconfiguration message for modifying

the RRC connection (step S610). In response to the RRC connection reconfiguration,

the UE sends to the network an RRC connection reconfiguration complete message

used to confirm successful completion of the RRC connection reconfiguration (step

S620).



[0088] Next, a procedure for selecting a cell by the UE will be described in detail.

[0089] If the UE is turned on or is camped on a cell, the UE may perform procedures for

selecting/reselecting a cell having suitable quality in order to receive a service.

[0090] The UE in an RRC idle state needs to be ready to receive the service through the cell

by selecting the cell having suitable quality all the time. For example, the UE that has

been just turned on must select the cell having suitable quality so as to be registered

into a network. If the UE that has stayed in an RRC connected state enters into the

RRC idle state, the UE must select a cell on which the UE itself is camped. As such, a

process of selecting a cell satisfying a certain condition by the UE in order to stay in a

service waiting state such as the RRC idle state is called a cell selection. The cell

selection is performed in a state that the UE does not currently determine a cell on

which the UE itself is camped in the RRC idle state, and thus it is very important to

select the cell as quickly as possible. Therefore, if a cell provides radio signal quality

greater than or equal to a predetermined level, the cell may be selected in the cell

selection process of the UE even though the cell is not a cell providing best radio

signal quality.

[0091] Hereinafter, by referring to the 3GPP TS 36.304 V8.5.0 (2009-03) "User Equipment

(UE) procedures in idle mode (Release 8)", a method and procedure for selecting a cell

by a UE in 3GPP LTE will be described in detail.

[0092] If power is initially turned on, the UE searches for available PLMNs and selects a

suitable PLMN to receive a service. Subsequently, the UE selects a cell having a signal

quality and property capable of receiving a suitable service among the cells provided

by the selected PLMN.

[0093] The cell selection process can be classified into two processes.

[0094] One process is an initial cell selection process, and in this process, the UE does not

have previous information on radio channels. Therefore, the UE searches for all radio

channels to find a suitable cell. In each channel, the UE searches for the strongest cell.

Subsequently, if a suitable cell satisfying cell selection criteria is found, the UE selects

the cell.

[0095] After the UE selects a certain cell through a cell selection process, the signal strength

and quality between the UE and the BS may be changed due to the change of the UE

mobility and wireless environment. Therefore, if the quality of the selected cell dete

riorates, the UE may select another cell providing better quality. If a cell is reselected

in this manner, a cell providing signal quality better than that of the currently selected

cell is selected in general. This process is called a cell reselection. A basic purpose of

the cell reselection process is generally to select a cell providing best quality to the UE

from the perspective of the radio signal quality.

[0096] In addition to the perspective of the radio signal quality, the network may notify the



UE of a priority determined for each frequency. The UE that has received the priority

may consider this priority more preferentially than the radio signal quality criteria

during the cell reselection process.

[0097] As described above, there is a method of selecting or reselecting a cell based on the

signal property of the wireless environment. When a cell is selected for reselection in

the cell reselection process, there may be cell reselection methods as described below,

based on the RAT and frequency characteristics of the cell.

[0098] - Intra-frequency cell reselection: A reselected cell is a cell having the same center-

frequency and the same RAT as those used in a cell on which the UE is currently being

camped.

[0099] - Inter-frequency cell reselection: A reselected cell is a cell having the same RAT and

a different center-frequency with respect to those used in the cell on which the UE is

currently being camped.

[0100] - Inter-RAT cell reselection: A reselected cell is a cell using a different RAT from a

RAT used in the cell on which the UE is currently being camped.

[0101] The principles of the cell reselection process are as follows.

[0102] First, the UE measures quality of a serving cell and a neighboring cell for a cell res

election.

[0103] Second, the cell reselection is performed based on cell reselection criteria. The cell

reselection criteria have following characteristics with regard to the measurement of

serving cells and neighboring cells.

[0104] The intra-frequency cell reselection is basically based on ranking. The ranking is an

operation for defining a criterion value for evaluation of the cell reselection and for

ordering cells according to a magnitude of the criterion value by using the criterion

value. A cell having the highest criterion is referred to as a best-ranked cell. The cell

criterion value is a value to which a frequency offset or a cell offset is optionally

applied on the basis of a value measured by the UE for a corresponding cell.

[0105] The inter-frequency cell reselection is based on a frequency priority provided by the

network. The UE attempts to camp on at a frequency having a top priority. The

network may provide the same frequency priority to be commonly applied to UEs in a

cell by using broadcast signaling or may provide a frequency-specific priority to each

UE by using dedicated signaling for each UE.

[0106] For the inter-frequency cell reselection, the network may provide parameters (e.g.,

frequency- specific offsets) for use in cell reselection to the UE for each frequency.

[0107] For the intra-frequency cell reselection or the inter-frequency cell reselection, the

network may provide a neighboring cell list (NCL) for use in the cell reselection to the

UE. The NCL includes cell-specific parameters (e.g. cell-specific offsets) used in the

cell reselection.



[0108] For the intra-frequency or inter-frequency cell reselection, the network may provide

the UE with a black list, i.e., a list of cells not to be selected in the cell reselection. The

UE does not perform the cell reselection on cells included in the black list.

[0109] Now, the ranking used in a cell reselection evaluation process will be described.

[0110] A ranking criterion used to assign a priority to a cell is defined by Equation 1 below.

[0111] [Math.l]

¾ = Qmeas,s QhysL, ¾ = Qmeas,n ~ Qoffsei

[0112] Herein, Rs denotes a ranking value of a serving cell, Rn denotes a ranking criterion

of a neighboring cell, Qmeas,s denotes a quality value measured for the serving cell by

the UE, Qmeas,n denotes a quality value measured for the neighboring cell by the UE,

Qhyst denotes a hysteresis value for ranking, and Qoffset denotes an offset between

two cells.

[0113] In the intra-frequency cell reselection, if the UE receives an offset Qoffsets,n

between the serving cell and the neighboring cell, Qffoset=Qoffsets,n. Otherwise,

Qffoset=0.

[01 14] In the inter-frequency cell reselection, if the UE receives the offset Qoffsets,n,

Qoffset=Qoffsets,n+Qfrequency. Otherwise, Qoffset=Qfrequency.

[0115] If the ranking criterion Rs of the serving cell and the ranking criterion Rn of the

neighboring cell are not much different from each other and constantly vary, ranking

orders of the serving cell and the neighboring cell may change frequently. Thus, the

serving cell and the neighboring cell may be reselected alternately while changing their

ranking orders frequently. In order to prevent the UE from reselecting two cells al

ternately, the hysteresis value Qhyst is used to give a hysteresis in the cell reselection.

[0116] The UE measures the ranking criterion Rs of the serving cell and the ranking

criterion Rn of the neighboring cell according to the above equation. A cell having the

greatest ranking criterion value is reselected by considering this cell as a best-ranked

cell.

[01 17] In the above-mentioned cell reselection criterion, the quality of cells is considered as

a most important factor when performing the cell reselection. If a reselected cell is not

a suitable cell, the UE excludes the reselected cell or a frequency of the reselected cell

from targets of the cell reselection.

[0118] A Radio Link Monitoring (RLM) will be described.

[0119] The UE shall monitor the downlink link quality based on the cell-specific reference

signal in order to detect the downlink radio link quality of the PCell. The UE shall

estimate the downlink radio link quality and compare it to the thresholds Qout and Qin

for the purpose of monitoring downlink radio link quality of the PCell. The threshold

Qout is defined as the level at which the downlink radio link cannot be reliably



received and shall correspond to 10% block error rate of a hypothetical PDCCH

transmission taking into account the PCFICH errors. The threshold Qin is defined as

the level at which the downlink radio link quality can be significantly more reliably

received than at Qout and shall correspond to 2% block error rate of a hypothetical

PDCCH transmission taking into account the PCFICH errors.

[0120] Now, a radio link failure will be described.

[0121] A UE persistently performs measurement to maintain quality of a radio link with a

serving cell from which the UE receives a service. The UE determines whether com

munication is impossible in a current situation due to deterioration of the quality of the

radio link with the serving cell. If it is determined that the quality of the serving cell is

so poor that communication is almost impossible, the UE determines the current

situation as a radio link failure.

[0122] If the radio link failure is determined, the UE gives up maintaining communication

with the current serving cell, selects a new cell through a cell selection (or cell res-

election) procedure, and attempts RRC connection re-establishment to the new cell.

[0123] In the specification of 3GPP LTE, normal communication cannot be performed in the

following conditions.

[0124] - When a UE determines that there is a serious problem with a downlink commu

nication link quality based on radio quality measurement result of a physical layer of

the UE.

[0125] - When it is determined that there is a problem with an uplink transmission as a

random access procedure fails continuously in a MAC sub-layer.

[0126] - When it is determined that there is a problem with an uplink transmission as an

uplink data transmission continuously fails in an RLC sublayer.

[0127] - When it is determined that handover has failed.

[0128] - When a message received by the UE does not pass integrity check.

[0129] Hereinafter, an RRC connection re-establishment procedure will be described in

detail.

[0130] FIG. 7 is a flow chart illustrating an RRC connection re-establishment procedure.

[0131] Referring to FIG. 7, a UE stops using of all the set radio bearers excluding SRB0

(Signaling Radio Bearer #0), and initializes various sub-layers of an Access Stratum

(AS) (S710). Also, the UE sets each sub-layer and physical layer as a default con

figuration. During this process, the UE is maintained in an RRC connected state.

[0132] The UE performs a cell selection procedure to perform an RRC connection re-

establishment procedure (S720). Although the UE is maintained in the RRC connected

state, the cell selection procedure included in the RRC connection re-establishment

procedure may be performed in the same manner as the cell selection procedure

performed by the UE in an RRC idle state.



[0133] After performing the cell selection procedure, the UE checks system information of a

corresponding cell to determine whether or not the corresponding cell is an appropriate

cell (S730). When the selected cell is determined to be an appropriate E-UTRAN cell,

the UE transmits an RRC connection reestablishment request message to the corre

sponding cell (S740).

[0134] Meanwhile, when it is determined that the cell selected through the cell selection

procedure to perform an RRC connection re-establishment procedure is a cell that uses

a different RAT other than the E-UTRAN, the RRC connection re-establishment

procedure is stopped and the UE enters an RRC idle state (S750).

[0135] The UE may be implemented to finish checking appropriateness of a cell within a

limited time through the cell selection procedure and reception of system information

of a selected cell. To this end, the UE may drive a timer when an RRC connection re-

establishment procedure starts. The timer may be stopped when the UE determines that

an appropriate cell has been selected. When the timer expires, the UE may determine

that the RRC connection reestablishment procedure has failed and enters an RRC idle

state. The timer will be referred to as a radio link failure timer hereinafter. In the LTE

specification TS 36.331, a timer named T31 1 may be utilized as a radio link failure

timer. The UE may obtain a set value of the timer from system information of a

serving cell.

[0136] When the cell receives an RRC connection re-establishment request message from

the UE and accepts the request, the cell transmits an RRC connection reestablishment

message to the UE.

[0137] The UE, which received the RRC connection reestablishment message from the cell,

reconfigures a PDCP sublayer and an RLC sublayer with respect to an SRBl. Also, the

UE re-calculates various key values in relation to security setting, and re-configures a

PDCP sublayer responsible for security with newly calculated security key values.

Through this, the SRBl between the UE and the CELL is open, and an RRC control

message may be exchanged. The UE completes resuming of the SRBl, and transmits

an RRC connection reestablishment complete message indicating that the RRC

connection reestablishment procedure was completed to the cell (S760).

[0138] Meanwhile, upon receiving the RRC connection reestablishment request message, if

the cell does not accept the request, the cell transmits an RRC connection reestab

lishment reject message to the UE.

[0139] When the RRC connection reestablishment procedure is successfully performed, the

cell and the terminal performs an RRC connection reestablishment procedure. Through

this, the UE may recover the state before the RRC connection reestablishment

procedure was performed and continuity of a service is guaranteed to its maximum

level.



[0140] The following description is related to a Radio Link Failure (RLF) report.

[0141] In order to support mobility robustness optimization (MRO) of a network, when a

radio link failure or a handover failure occurs, the UE reports such a failure event to

the network.

[0142] UE may provide the RLF report to the eNB after successful RRC connection reestab-

lishment. The radio measurements contained in the RLF report may be used to identify

coverage issues a sthe potential cause of the failure. This information may be used to

exclude those events from the MRO evaluation of intra-LTE mobility connection

failures and redirect them as input to other algorithms.

[0143] In case the RRC connection reestablishment fails or the UE does not perform any

RRC connection reestablishment, the UE may make the RLF report available to the

eNB after reconnecting from idle mode. For this purpose, the UE stores the latest RLF

or handover failure related information, and indicates RLF report availability at each

subsequent LTE RRC connection (re)establishment and handover to an LTE cell until

the RLF report is fetched by the network or for 48 hours after the RLF or handover

failure is detected.

[0144] The UE keeps the information during state transitions and RAT changes, and

indicates RLF report availability again after it returns to the LTE RAT.

[0145] Availability of the RLF report at the RRC connection setup procedure is the in

dication that the UE suffered from a connection failure and that the RLF report from

this failure was not yet delivered to the network. The RLF report from the UE includes

the following information:

[0146] - The E-CGI of the last cell that served the UE (in case of RLF) or the target of the

handover (in case of handover failure). If the E-CGI is not known, the PCI and

frequency information are used instead.

[0147] - E-CGI of the cell that the reestablishment attempt was made at.

[0148] - E-CGI of the cell that served the UE at the last handover initialization, i.e. when

message 7 (RRC connection reconfiguration) was received by the UE.

[0149] - Time elapsed since the last handover initialization until connection failure.

[0150] - An indication whether the connection failure was due to RLF or handover failure.

[0151] - The radio measurements .

[0152] - Location of failure.

[0153] The eNB receiving the RLF report from the UE may forward the report to the eNB

that served the UE before the reported connection failure.

[0154] The following description is related to measurement and measurement report.

[0155] It is necessary for a mobile communication system to support mobility of a UE.

Therefore, the UE persistently measures quality of a serving cell providing a current

service and quality of a neighboring cell. The UE reports a measurement result to a



network at a proper time. The network provides optimal mobility to the UE by using a

handover or the like.

[0156] To provide information which can be helpful for a network operation of a service

provider in addition to the purpose of supporting the mobility, the UE may perform

measurement with a specific purpose determined by the network, and may report the

measurement result to the network. For example, the UE receives broadcast in

formation of a specific cell determined by the network. The UE may report to a serving

cell a cell identify (also referred to as a global cell identity) of the specific cell, location

identification information indicating a location of the specific cell (e.g., a tracking area

code), and/or other cell information (e.g., whether it is a member of a closed subscriber

group (CSG) cell).

[0157] In a state of moving, if the UE determines that quality of a specific region is sig

nificantly bad, the UE may report a measurement result and location information on

cells with bad quality to the network. The network may attempt to optimize the

network on the basis of the measurement result reported from UEs which assist the

network operation.

[0158] In a mobile communication system having a frequency reuse factor of 1, mobility is

generally supported between different cells existing in the same frequency band.

Therefore, in order to properly guarantee the UE mobility, the UE has to properly

measure cell information and quality of neighboring cells having the same center

frequency as a center frequency of a serving cell. Measurement on a cell having the

same center frequency as the center frequency of the serving cell is referred to as intra-

frequency measurement. The UE performs the intra-frequency measurement and

reports a measurement result to the network, so as to achieve the purpose of the mea

surement result.

[0159] A mobile communication service provider may perform a network operation by

using a plurality of frequency bands. If a service of a communication system is

provided by using the plurality of frequency bands, optimal mobility can be guaranteed

to the UE when the UE is able to properly measure cell information and quality of

neighboring cells having a different center frequency from the center frequency of the

serving cell. Measurement on a cell having the different center frequency from the

center frequency of the serving cell is referred to as inter-frequency measurement. The

UE has to be able to perform the inter-frequency measurement and report a mea

surement result to the network.

[0160] When the UE supports measurement on a heterogeneous network, measurement on a

cell of the heterogeneous network may be performed according to a configuration of a

BS. Such a measurement on the heterogeneous network is referred to as inter-radio

access technology (RAT) measurement. For example, RAT may include a GMS EDGE



radio access network (GERAN) and a UMTS terrestrial radio access network

(UTRAN) conforming to the 3GPP standard, and may also include a CDMA 200

system conforming to the 3GPP2 standard.

[0161] FIG. 8 is a flowchart showing a conventional method of performing measurement.

[0162] A UE receives measurement configuration information from a BS (step S810). A

message including the measurement configuration information is referred to as a mea

surement configuration message. The UE performs measurement based on the mea

surement configuration information (step S820). If a measurement result satisfies a

reporting condition included in the measurement configuration information, the UE

reports the measurement result to the BS (step S830). A message including the mea

surement result is referred to as a measurement report message.

[0163] The measurement configuration information may include the following information.

[0164] (1) Measurement object: The object is on which the UE performs the measurements.

The measurement object includes at least one of an intra-frequency measurement

object which is an object of intra-frequency measurement, an inter-frequency mea

surement object which is an object of inter-frequency measurement, and an inter-RAT

measurement object which is an object of inter-RAT measurement. For example, the

intra-frequency measurement object may indicate a neighboring cell having the same

frequency as a frequency of a serving cell, the inter-frequency measurement object

may indicate a neighboring cell having a different frequency from a frequency of the

serving cell, and the inter-RAT measurement object may indicate a neighboring cell of

a different RAT from an RAT of the serving cell.

[0165] (2) Reporting configuration: This includes a reporting criterion and a reporting

format. The reporting criterion is used to trigger the UE to send a measurement report

and can either be periodical or a single event description. The reporting format is a

quantity that the UE includes in the measurement report and associated information

(e.g. number of cells to report).

[0166] (3) Measurement identity: Each measurement identity links one measurement object

with one reporting configuration. By configuring multiple measurement identities, it is

possible to link more than one measurement object to the same reporting configuration,

as well as to link more than one reporting configuration to the same measurement

object. The measurement identity is used as a reference number in the measurement

report. The measurement identify may be included in the measurement report to

indicate a specific measurement object for which the measurement result is obtained

and a specific reporting condition according to which the measurement report is

triggered.

[0167] (4) Quantity configuration: One quantity configuration is configured per RAT type.

The quantity configuration defines the measurement quantities and associated filtering



used for all event evaluation and related reporting of that measurement type. One filter

can be configured per measurement quantity.

[0168] (5) Measurement gaps: Measurement gaps are periods that the UE may use to

perform measurements when downlink transmission and uplink transmission are not

scheduled.

[0169] To perform a measurement procedure, the UE has a measurement object, a reporting

configuration, and a measurement identity.

[0170] In 3GPP LTE, the BS can assign only one measurement object to the UE with respect

to one frequency. Events for triggering measurement reporting shown in the table

below are defined in the section 5.5.4 of 3GPP TS 36.331 V8.5.0 (2009-03) "Evolved

Universal Terrestrial Radio Access (E-UTRA) Radio Resource Control (RRC);

Protocol specification (Release 8)".

[0171] [Table 1]

[0172]

[0173] If the measurement result of the UE satisfies the determined event, the UE transmits

a measurement report message to the BS.

[0174] FIG. 9 shows an example of a measurement configuration assigned to a UE.

[0175] First, a measurement identityl 901 associates an intra-frequency measurement object

with a reporting configuration 1. The UE performs intra-frequency measurement. The

reporting configuration 1 is used to determine a reporting type and a criterion for

reporting a measurement result.

[0176] A measurement identity2 902 is associated with the intra-frequency measurement

object similarly to the measurement identifier 1 901, and associates the intra-frequency

measurement object with a reporting configuration 2. The UE performs intra-frequency

measurement. The reporting configuration 2 is used to determine a reporting format

and a criterion for reporting a measurement result.

[0177] By using the measurement identityl 901 and the measurement identity2 902, the UE

transmits a measurement result even if the measurement result on the intra-frequency

measurement object satisfies any one of the reporting configuration 1 and the reporting

configuration 2.

[0178] A measurement identity3 903 associates an inter-frequency measurement object 1

with a reporting configuration 3. When a measurement result on the inter-frequency



measurement object 1 satisfies a reporting criterion included in the reporting con

figuration 1, the UE reports the measurement result.

[0179] A measurement identity4 904 associates an inter-frequency measurement object 2

with the reporting configuration 2. When a measurement result on the inter-frequency

measurement object 2 satisfies a reporting criterion included in the reporting con

figuration 2, the UE reports the measurement result.

[0180] Meanwhile, the measurement object, the reporting configuration, and/or the mea

surement identity can be added, modified, and/or deleted. To instruct such operations,

the BS may transmit to the UE a new measurement configuration message or a mea

surement configuration modification message.

[0181] FIG. 10 shows an example of deleting a measurement identity. When a measurement

identity2 902 is deleted, measurement on a measurement object associated with the

measurement identity2 902 is suspended, and a measurement report is not transmitted.

A reporting configuration or a measurement object associated with the deleted mea

surement identity may not be modified.

[0182] FIG. 11 shows an example of deleting a measurement object. When an inter-

frequency measurement object 1 is deleted, a UE also deletes an associated mea

surement identifier3 903. Measurement on the inter-frequency measurement object 1 is

suspended, and a measurement report is not transmitted. However, a reporting con

figuration associated with the deleted inter-frequency measurement object 1 may not

be modified or deleted.

[0183] When the reporting configuration is deleted, the UE also deletes an associated mea

surement identifier. The UE suspends measurement on an associated measurement

object according to the associated measurement identifier. Measurement on the mea

surement object and measurement reporting are suspended. However, a measurement

object associated with the deleted reporting configuration may not be modified or

deleted.

[0184] The following description is about an accessibility measurement.

[0185] There are many aspects regarding measuring the non- availability of a connection for

a UE. It deals with both coverage of common channels and connection procedures. To

inform the non- availability of a connection to network and thus to help parameter opti

mization in order to increase the availability of a connection, UE performs accessibility

measurements when connection establishment fails. For the accessibility mea

surements, UE performs logging of the folio wings:

[0186] - Time stamp is included, which is derived by using a relative timer counting the time

between failure and reporting. The storing time for accessibility measurements should

be 48hours.

[0187] - Reporting the Number of Random access preambles transmitted shall be supported.



[0188] - The indication whether maximum power level was reached should be included.

[0189] - The indication whether contention was detected during the random access

procedures for connection establishment.

[0190] The following description is about an H(e)NB.

[0191] In addition to a mobile network vendor, a mobile communication service can be

provided via an eNB of an individual user or a specific vendor or a group owner. Such

an eNB is called a home node B (HNB) or a home eNB (HeNB). Hereinafter, both the

HNB and HeNB are collectively referred to as the HeNB. The HeNB is basically used

to provide specialized services only to members of a closed subscriber group (CSG).

However, according to operation mode setting of the HeNB, the services may also be

provided to other users in addition to the users of the CSG.

[0192] FIG. 12 shows an example of a wireless communication system for operating a

HeNB.

[0193] Referring to FIG. 12, a home eNB gateway (HeNB GW) can be operated to provide a

service to the HeNB as described above. HeNBs are connected to an EPC directly or

via the HeNB GW. An MME regards the HeNB GW as a typical eNB. Further, the

HeNB regards the HeNB GW as the MME. Therefore, the HeNB and the HeNB GW

are connected by means of an S1 interface, and also the HeNB GW and the EPC are

connected by means of the SI interface. Furthermore, even in a case where the HeNB

and the EPC are directly connected, they are connected by means of the S1 interface. A

function of the HeNB is almost similar to a function of the typical eNB.

[0194] In general, the HeNB has radio transmission output power lower than that of an eNB

owned by a mobile network vendor. Therefore, in general, the coverage provided by

the HeNB is smaller than the coverage provided by the eNB. Due to such charac

teristics, a cell provided by the HeNB is often classified as a femto cell in contrast to a

macro cell provided by the eNB from the perspective of the coverage. Meanwhile,

from the perspective of provided services, when the HeNB provides the services only

to the CSG group, a cell provided by this HeNB is referred to as a CSG cell.

[0195] Each CSG has its own identity which is called a CSG identity (CSG ID). The UE

may have a list of CSGs to which the UE belongs as a member thereof, and this CSG

list may be referred as a CSG white list. The CSG white list may change by a request

of the UE or by a command of the network. In general, one HeNB can support one

CSG.

[0196] The HeNB delivers the CSG ID of the CSG supported by the HNB itself by using

system information, so as to allow access of only a member UE of the corresponding

CSG. When the CSG cell is found, the UE may read the CSG ID included in the

system information to determine which CSG is supported by the CSG cell. The UE

that has read the CSG ID regards the corresponding cell as an accessible cell only if the



UE itself is a member of the corresponding CSG cell.

[0197] It is not always required for the HeNB to allow access of the CSG UE. Based on the

configuration setting of the HeNB, access of a non-CSG member UE may also be

allowed. According to the configuration setting of the HeNB, access is allowed for a

different UE. Herein, the configuration setting denotes setting of an operation mode of

the HeNB. The operation mode of the HeNB is classified into three modes described

below, depending on a type of UE for which a service is provided.

[0198] 1) Closed access mode: A mode in which services are provided to particular CSG

members only. The HeNB provides a CSG cell.

[0199] 2) Open access mode: A mode in which services are provided without any restriction

of particular CSG members, similarly to the typical eNB. The HeNB provides a typical

cell instead of a CSG cell.

[0200] 3) Hybrid access mode: A mode in which CSG services are provided to particular

CSG members and also services are provided to non-CSG members, similarly to a

typical cell. It is recognized as a CSG cell for the CSG member UE, and recognized as

a typical cell for the non-CSG member UE. This cell is called a hybrid cell.

[0201] The HeNB notifies to the UE whether a cell serviced by the HeNB is a CSG cell or a

typical cell, and thus allows the UE to know whether the UE can access to the cell.

When operating in the closed access mode, the HeNB broadcasts that the cell serviced

by the HeNB is the CSG cell by using system information. When operating in the open

access mode, the HeNB broadcasts that the cell serviced by the HeNB is not the CSG

cell by using the system information. In this manner, the HeNB inserts a CSG indicator

into the system information, wherein the CSG indicator indicates whether the cell

being serviced by the HeNB is the CSG cell or not. For example, the CSG cell

broadcasts the CSG indicator by setting it to 'TRUE'. If the cell being serviced is not

the CSG cell, a method of setting the CSG indicator to 'FALSE' or omitting

transmission of the CSG indicator may be used. Since the UE has to distinguish the

CSG cell provided by the eNB from the typical cell, the typical eNB may also transmit

the CSG indicator so as to allow the UE to know that the cell type provided by the eNB

is the typical cell. The typical eNB may allow the UE to know that the cell type

provided by the eNB is the typical cell by not transmitting the CSG indicator. The

CSG-related parameters transmitted by the corresponding cell for each cell type are

represented in Table 2. Subsequently, a type of UE for which access is accepted is rep

resented in Table 3.

[0202] [Table 2]

[0203]



CSG Cel 1 Typi cal Cel l

CSG 'Non-CSG cel l ' i s indicated , or
'CSG Cel l ' i s indicatedd cat or not transmi tted

CSG ID
Supported CSG ID i s
transmi tted Not transmi tted

[0204] [Table 3]

[0205]

[0206] From UE perspective, the list of CSGs to which the UE is considered CSG member

should be managed. The list of CSGs is referred to as CSG white-list for the UE.

Operator should also manage CSG subscription data of its subscribers.

[0207] The CSG subscription data of UEs are stored in Home Subscriber Server (HSS). The

CSG subscription data is transferred to MME when UE registers with network. For a

UE, the CSG subscription data is stored in Universal Subscriber Identity Module

(USIM) of the UE.

[0208] FIG. 13 illustrates an example of CSG white-list structure.

[0209] As shown in FIG. 13, CSG white-list consists of 'Allowed CSG list' and Operator

CSG list' . The Allowed CSG list can be provisioned by both UE and network, while

the Operator CSG list is only provisioned by network. CSG provisioning can be carried

out by Open Mobile Alliance Device Management (OMA DM) procedures or by Over-

The-Air (OTA) technologies. NAS procedures are also used for CSG provisioning in

case of manual CSG selection, where CSG white-list can be updated during e.g. attach

or tracking area update procedure.

[0210] Both "Allowed CSG list" and "Operator CSG list" consist of a list of entries which of

each comprises a CSG identity and a PLMN identity that is associated with the CSG

identity in the same entry. The UE considers that the CSG identity stored in CSG

white-list is valid only within the scope of associated PLMN.

[021 1] MDT (Minimization of Driving Tests) will be described.

[0212] Instead of performing drive test to measure quality of a cell by using a vehicle con

ventionally by business operators to optimize cell coverage, MDT allows a UE to

perform measurement and report the result. The coverage varies according to a

location of a base station, disposition of surrounding buildings, and a usage en

vironment of a user. Thus, a business operator is required to periodically perform drive

testing, which incurs a great amount of costs and resources. Thus, in order to overcome

such shortcomings, MDT allowing a business operator to measure coverage by using a

terminal is proposed.

[0213] A business operator may create a coverage map indicating service availability and a



distribution of quality of service over the general regions in which the business

operator provides services by synthesizing MDT measurement values received from

several UEs, and utilize the same for network operation and optimization. For

example, when the business operator receives a report on a coverage issue of a

particular area from a UE, the business operator increases transmission power of a BS

providing a service of the corresponding area to extend coverage of the corresponding

area cell. Through this method, time and costs for network optimization can be

minimized.

[0214] MDT was made based on a framework having a tracking function as one of tools of

an operator for OAM (operation, administration, and maintenance). The tracing

function provides ability to an operator to trace and log behaviors of a UE, making it

possible to determine a major cause of a defective function of a UE. Traced data is

collected by a network, which is called a TCE (trace collection entity). The operator

uses data collected by the TCE for the purpose of analysis and evaluation. The tracing

function used for MDT includes signaling based on the tracing function and a

management based on the tracing functions. The tracing function-based signaling is

used to activate an MDT operation toward a particular UE, while the tracing function-

based management is used to activate an MDT operation without being limited to a

particular UE.

[0215] MDT may be divided into two types of MDTs; a logged MDT and an immediate

MDT according to whether or not a UE reports measured or stored log data in non-real

time or in real time. The logged MDT is a method that a UE performs MDT mea

surement, logs corresponding data, and transmits the same to a network later.

Meanwhile, the immediate MDT is a method that a UE performs MDT measurement

and immediately transmits corresponding data to a network. According to the logged

MDT, the UE performs MDT measurement in an RRC idle state, while according to

the immediate MDT, the UE performs MDT measurement in an RRC connected state.

[0216] FIG. 14 is a flow chart illustrating a method for performing logged MDT.

[0217] Referring to FIG. 14, a UE receives a logged measurement configuration (S1410).

The logged measurement configuration may be included in an RRC message and

transmitted on a downlink control channel. The logged measurement configuration

may include at least one of reference time information, a logging duration, a logging

interval, information regarding an area configuration. The logging interval indicates an

interval storing a measurement result. The logging duration indicates a duration in

which a UE performs logged MDT. The reference time indicates a time as a reference

of a continuation time during the logged MDT is performed. The area configuration

indicates an area required for the UE to perform logging.

[0218] Meanwhile, when the UE receives the logged measurement configuration, it starts a



validity timer. The validity timer refers to a lifetime of the logged measurement con

figuration, which may be specified by information regarding the logging duration. The

duration of the validity timer may indicate validity of measurement results of the UE,

as well as the valid lifetime of the logged measurement configuration.

[0219] The procedure in which the UE configures the logged measurement and various

procedures are performed is called a configuration phase.

[0220] When the UE enters an RRC idle state (S1421), the UE loges the measurement result

while the valid timer is being driven (S1422). The measurement result value may

include RSRP, RSRQ, RSCP(received signal code power), Ec/No, or the like.

Hereinafter, measurement result- logged information is called logged measurements. A

temporal interval during which the UE logs the measurement results at least one or

more times is called a logging phase.

[0221] Performing of logged MDT based on the logged measurement configuration by the

UE may vary according to a location of the UE.

[0222] FIG. 15 illustrates logged MDT according to logging areas.

[0223] A network may configure a logging area, an area to which a UE should log. The

logging area may be expressed as a cell list or a tracking area/location area list. In case

that a logging area is set for the UE, when the UE moves out of the logging area,

logging is stopped.

[0224] Referring to FIG. 15, a first area 1510 and a third area 1530 are areas set as logging

areas, and a second area 1520 is an area in which logging is not allowed. The UE

performs logging in the first area 1510, while the UE does not perform logging in the

second area 1520. When the UE moves from the second area 1520 to the third area

1530, the UE performs logging again.

[0225] FIG. 16 illustrates logged MDT according to a change in RAT.

[0226] A UE performs logging only when it camps on in an RAT in which a logged mea

surement configuration is received, and stops logging in a different RAT. The UE may

log cell information of a different RAT other than the RAT in which the UE is camped

on.

[0227] A first area 1610 and a third area 1630 are E-UTRAN areas, and a second area 1620

is a UTRAN area. The logged measurement configuration is received from the E-

UTRAN. When the UE enters the second area 1620, it does not perform MDT mea

surement.

[0228] Referring back to FIG. 14, the UE enters the RRC-connected state (S1431), and

when there is a logged measurement to be reported, the UE informs the BS that there is

a logged measurement to be reported (S1432). The UE may inform the BS that there is

a logged measurement when an RRC connection is established, when an RRC

connection is re-established, or when an RRC connection is reconfigured. Also, when



the UE performs handover, the UE may inform a handover target cell that there is a

logged measurement. When the UE informs the BS that there is a logged measurement,

the UE may include a logged measurement availability indicator as indication in

formation indicating that there is a logged measurement in an RRC message to be

transmitted to the BS, and transmits the same. The RRC message may be an RRC

connection configuration complete message, an RRC connection reestablishment

complete message, an RRC reconfiguration complete message, or a handover complete

message.

[0229] When the BS receives a signal indicating that there is a logged measurement from the

UE, the BS requests the UE to report on the logged measurement (S1433). In re

questing the UE to report on the logged measurement, the BS may include a logged

measurement report request parameter regarding corresponding instruction information

in an RRC message and transmit the same. The RRC message may be a UE in

formation request message.

[0230] When UE receives the request for reporting the logged measurement from the BS,

the UE reports the logged measurement to the BS (S1434). When reporting the logged

measurement to the BS, the UE may include logged measurement report including

logged measurements in an RRC message and transmit the same. The RRC message

may be a UE information report message. When reporting the logged measurement, the

UE may report the entire logged measurements of the UE at the timing of report to the

BS or some of the logged measurements to the BS. When the UE reports some of the

logged measurements, the reported logged measurements may be discarded.

[0231] The process in which the UE informs the BS that there is a logged measurement,

receives a request for reporting the logged measurement from the BS, and the UE

reports the logged measurement to the BS is called a reporting phase.

[0232] While the logged MDT is being performed, the UE largely measures a radio en

vironment. The MDT measurement may include a cell identity, a signal quality and/or

signal strength of a cell. The MDT measurement may include a measurement time and

a measurement place. A table below illustrates content the UE logs.

[0233] [Table 4]

[0234]



Parameter (set ) Descr ipt ion

Serving eel 1 Global cel l ident i t y of serving cel l

ident i t y

Measured Reference Signa l Recei ved Power (RSRP) o f

Measured results o f serving eel 1

serving eel 1 Measured Reference Signal Received Qual i t y (RSRQ) o f

serving eel 1

Cel l Ident i t ies of measured o f E-UTRA cel l s Measured

results o f E-UTRA cel l s

Cel l Ident i t i es of measured UTRA cel l s , Measured resul t s

Measured results o f o f UTRA cel l s

neighbor cel l Cel l Ident i t ies o f measured GERAN cel l s , Measured

results o f GERAN cel l s

Cel l Ident i t ies o f measured CDMA 2000 cel l s , Measured

results o f CDMA 2000 cel l s

The moment o f logging measurement results , calcul ated a s
T i e a p

{current time minus absoluteTimeStamp) i n seconds

Locat ion Detai led locat ion informat ion a t the moment o f logging

informat ion

[0235] Information logged at each different logging timing may be stored such that it is dis

criminated by different log entries as follows.

[0236] FIG. 17 illustrates logged measurement.

[0237] The logged measurement includes one or more log entries.

[0238] The log entries include a logging location, a logging time, a serving cell identity, a

serving cell measurement result, and a neighbor cell measurement result.

[0239] The logging location indicates a location measured by the UE. The logging time

indicates a time measured by the UE. Information logged at a different logging time is

stored in a different log entry.

[0240] The serving cell identity may include a cell identity in a layer 3, which is called a

GCI (Global Cell Identity). The GCI is a set of a PCI (Physical Cell Identity) and a

PLMN.

[0241] Meanwhile, the UE may analyze indicators related to performance of the UE in

addition to a radio environment and perform logging. For example, the indicators may

include throughput, an erroneous transmission/reception rate, and the like.

[0242] Referring back to FIG. 14, the foregoing logging phase and the reporting phase may

exist within the logging duration a plurality of times (SI 441, S1442).

[0243] When the BS receives a report on the logged measurement, the BS may record/store

it in a TCE.

[0244] After the validity timer expires, namely, when a logging duration has lapsed, if the

UE has a logged measurement not reported yet, the UE may perform a procedure for

reporting it to the BS. A procedure in which various procedures are performed is called

a post-reporting phase.

[0245] When the logging duration is terminated, the UE discards the logged measurement

configuration and starts a conservation timer. After the logging duration is terminated,

the UE stops the MDT measurement. However, an already logged measurement is not

discarded but maintained. The conservation timer indicates a lifetime of the remaining



logged measurement.

[0246] When the UE enters the RRC-connected state before the conservation timer expires

(S1451), the UE may report the logged measurement not reported yet to the BS. In this

case, the foregoing procedure for reporting the logged measurement may be performed

(S1452, S1453, S1454). When the conservation timer expires, a remaining logged

measurement may be discarded. When the BS receives a report on the logged mea

surement, the BS may record/store it in the TCE.

[0247] The conservation timer may be previously set as a predetermined value in the UE.

For example, a value of the conservation timer may be 48 hours. Alternatively, the

value of the conservation timer may be included in the logged measurement con

figuration and transferred to the UE, or may be included in a different RRC message

and transferred to the UE.

[0248] Meanwhile, when a new logged measurement configuration is transferred to the UE,

the UE may update an existing logged measurement configuration with the newly

obtained logged measurement configuration. In this case, the validity timer may start

again from a point in time at which the logged measurement configuration is newly

received. Also, the logged measurement based on the previous logged measurement

configuration may be discarded.

[0249] FIG. 18 illustrates the immediate MDT. The immediate MDT is based on an RRM

(radio resource management) measurement and report mechanism, and in the event of

additional measurement report, information regarding a location is added and reported

to the BS.

[0250] Referring to FIG. 18, the UE receives an RRC connection reconfiguration message

(SI 810), and transmits an RRC connection reconfiguration complete message (SI 820).

Through this, the UE enters an RRC-connected state. The UE may receive a mea

surement configuration by receiving the RRC connection reconfiguration message. The

measurement configuration in the illustration of FIG. 18 is received through an RRC

connection reconfiguration message, but it may also be included in a different RRC

message and transmitted.

[0251] The UE performs a measurement and evaluation in the RRC-connected state (SI 831)

and reports the measurement result to the BS (SI 832). In the immediate MDT, the

measurement result may be able to provide accurate location information, if possible,

as in the illustration of the GNSS (global navigation satellite system) location in

formation. For a location measurement such as an RF fingerprint, neighbor cell mea

surement information that may be used for determining a location of the UE may also

be provided.

[0252] In FIG. 18, it can be seen that, even after the measurement and evaluation (S1831)

and report (SI 832) performed first, the UE performs measurement and evaluation



(SI 841) and reports the measurement result to the BS (SI 842). This is a significant

difference of the immediate MDT over the logged MDT.

[0253] An ICIC (Inter-cell Interference Coordination) will be described.

[0254] The ICIC is an operation of managing radio resource such that inter-cell interference

can be controlled. The ICIC mechanism may be divided into a frequency domain ICIC

and a time domain ICIC. The ICIC includes a multi-cell RRM (Radio Resource

Management) function that requires consideration of information from multiple cells.

[0255] An interfering cell is a cell providing interference. The interfering cell is also called

an aggressor cell.

[0256] An interfered cell is a cell interfered by the interfering cell. The interfered cell is also

called a victim cell.

[0257] The frequency domain ICIC coordinates the use of resource (e.g., an RB (resource

block)) of the frequency domain among multiple cells.

[0258] The time domain ICIC coordinates the use of resources (e.g., suframesO among

multiple cells. For the time domain ICIC, an OAM (Operations, Administration and

Maintenance) configuration called an ABS (Almost Blank Subframe) pattern may be

used. An ABS in an interfering cell is used to protect resource in a subframe of an in

terfered cell that receives strong inter-cell interference. The ABS is a subframe having

reduced transmission power (or zero transmission power) or reduced activity in a

physical channel.

[0259] An ABS-based pattern is known to a terminal, and restricts a terminal measurement.

This is called a measurement resource restriction. An ABS pattern refers to in

formation indicating which subframe is an ABS in one or more radio frames.

[0260] There are three types of measurement resource restriction patterns according to a

measured cell (e.g., a serving cell or a neighbor cell) and a measurement type (e.g.,

RRM (Radio Resource Management), RLM (Radio Link Measurement), CSI (Channel

State Information)).

[0261] 'ABS pattern is used to limit RRM/RLM measurement resource of a serving cell.

Information regarding the ABS pattern 1 may be provided by a BS to a UE when the

RB is configured/corrected/released or when a configuration of MAC/PHY is

corrected.

[0262] 'ABS pattern 2' is used to limit resource of RRM measurement of a neighbor cell

operating in the same frequency as that of a serving cell. Thus, as for the ABS pattern

2, a list of neighbor cells to be measured, as well as pattern information, may be

provided to a UE. The ABS pattern 2 may be included in measurement configuration

with respect to a measurement object.

[0263] 'ABS pattern 3' is used to limit resource with respect to a CSI measurement of a

serving cell. The ABS pattern 3 may be included in a message for configuring a CSI



report.

[0264] For ICIC, two scenarios, i.e., a CSG scenario and a pico scenario, are considered.

[0265] FIG. 19 illustrates a CSG scenario.

[0266] A CSG cell refers to a cell only a particular subscribe is accessible. A non-member

UE is a UE which is not a member of the CSG cell and cannot access the CSG cell. A

CSG cell a UE cannot access is called a non-member CSG cell. A macro-cell refers to

a serving cell of a non-member UE. Coverage of a CSG cell and that of a macro-cell

overlap partially or entirely.

[0267] A primary interference condition is generated when a non-member UE is located in

close proximity of a CSG cell. In the position of the non-member UE, the interfering

cell is a CSG cell and the macro-cell is an interfered cell. The time domain ICIC is

used to allow the non-member UE to be continuously provided with a service.

[0268] In an RRC-connected state, when a non-member UE is discovered to be strongly in

terfered by a CSG cell, the network may set a measurement resource restriction. Also,

in order to facilitate mobility from a macro-cell, the network may set RRM mea

surement resource restriction with respect to a neighbor cell. When the UE is not

severely interfered by the CSG cell any longer, the network may release the RRM/

RLM/CSI measurement resource restriction.

[0269] The UE may use a measurement resource restriction set for RRM, RLM, and CSI

measurements. Namely, the UE may use resource for RLM in ABS, and perform a

measurement for RLM and CSI measurement in the ABS.

[0270] The network may configure such that a CSG cell does not use low-interference radio

resource according to the set measurement resource restriction. Namely, the CSG cell

may not transmit nor receive data in the ABS.

[0271] FIG. 20 illustrates a pico-scenario.

[0272] A pico-cell is a serving cell of a UE. The pico-cell is a cell whose cover overlaps

partially or entirely with that of a macro-cell. In general, the pico-cell may have

coverage smaller than that of the macro-cell, but the present invention is not limited

thereto.

[0273] A primary interference condition is generated when a pico-UE is located in an edge

of a pico-serving cell. In the position of the pico-UE, a macro-cell is an interfering cell,

and the pico-cell is an interfered cell. The time ICIC is used to allow the pico-UE to be

continuously provided with a service in the pico-cell.

[0274] When the pico-cell is discovered to belong to be strongly interfered by the macro-

cell, the pico cell may set a measurement resource restriction to the corresponding UE.

[0275] The pico-UE may use a measurement resource restriction set for the RRM, RLM, and

CSI measurements. Namely, the pico-UE may use resource for RLM in the ABS and

perform measurement for RLM and CSI measurement in the ABS. When the pico-cell



is strongly interfered by the macro-cell, RRM/RLM/CSI measurement may be more

accurately performed in the ABS.

[0276] Also, when a UE using a macro-cell as a serving cell performs neighbor cell mea

surement in the ABS, mobility from the macro-cell to the pico-cell may be facilitated.

[0277] The UE may perform RRM measurement such as RSRP (Reference Signal Received

Power), RSRQ (Reference Signal Received Quality), measurement of quality such as a

CQI (Channel Quality Indicator), and a path-loss measurement with respect to a

serving cell or a neighbor cell. Also, the UE may perform measurement aiming at

RLM (Radio Link Monitoring) to monitor a connection with the serving cell.

[0278] The ABS pattern may be implemented by a bit map having a particular length. The

first (leftmost) bit corresponds to the subframe #0 of the radio frame satisfying SFN

mod x = 0, where SFN is that of PCell and x is the size of the bit string divided by 10.

"1" denotes that the corresponding subframe is used for measurement. When the UE

performs measurement by using low-interference radio resource according to the set

measurement resource restriction, the UE may set such that only a subframe indicated

by 1 in the ABS pattern is used for measurement.

[0279] Hereinafter, IDC (in-device coexistence) will be described.

[0280] In order for a user to access various networks any time at any place, a single terminal

may include a GNSS (global navigation satellite system) receiver, including a

transceiver for a wireless communication system such as LTE, WiFi, Bluetooth (BT),

and the like. For example, there may be a terminal including LTE and BT modules to

receive a VoIP service and a multimedia service, a terminal including LTE and WiFi

modules for a traffic distribution, a terminal including GNSS and LTE modules in

order to additionally obtain location information, and the like.

[0281] In this case, since several transceivers are in proximity within a single UE, strength

of power transmitted from one transmitter may be greater than that of reception power

of a different receiver. Generation of IDC interference between two transceivers may

be prevented through a filtering technique or by spacing usable frequencies. However,

when several wireless communication modules operate in adjacent frequencies in a

single terminal, a current filtering technique is not able to sufficiently cancel in

terference. The foregoing problem is required to be addressed to allow transceivers for

a plurality of wireless communication modules within a UE to coexist in the future.

[0282] FIG. 2 1 illustrates a situation in which mutual interference may be generated in an

IDC environment in which LTE, GPS, and BT/WiFi modules coexist in a single UE.

[0283] IDC avoidance is divided into three modes according to whether or not the LTE

module is coordinated with a different communication module in coexistence or

whether or not the LTE module is coordinated with a BS in order to solve IDC in

terference. A first mode is a mode in which there is no coordination for IDC in-



terference avoidance between coexisting communication modules and between the

LTE and a network. In this case, the LTE module does not have information regarding

the different communication module in coexistence, so it cannot properly handle a

degradation of quality of service (QoS) due to IDC interference. A second mode is a

mode in which coexisting communication modules are coordinated with each other

within a UE. In this mode, coexisting modules may know an on/off state, a traffic

transmission state, and the like, of the mutual counterpart modules. However, there is

no coordination between the UE and the network. A third mode is a mode in which

there is coordination between the UE and the network, as well as between the co

existing modules within the UE. In this mode, the coexisting modules may know an

on/off state, a traffic transmission state, and the like, of the mutual counterpart

modules, and since the terminal informs the network about the IDC interference state,

the network may make a determination to avoid IDC interference and take measures.

[0284] The LTE module may measure IDC interference through inter/intra frequency mea

surement, as well as coordination with different modules within the UE.

[0285] Interference may be IDC interference generated as different communication modules

operate in coexistence within a single UE, and IDC interference may be generated in

coexistence situations as follows.

[0286] - Interference is generated in a situation in which LTE and WiFi coexist.

[0287] - Interference is generated in a situation in which LTE and BT coexist.

[0288] - Interference is generated in a situation in which LTE and GNSS coexist.

[0289] In the aspect of frequency, the communication modules operate in the following

adjacent frequencies to make mutual interference.

[0290] The LTE TDD may operate in a band 40 (2300MHz ~ 2400MHz), and the WiFi and

BT may operate in an unlicensed band (2400MHz ~ 2483.5MHz). In this case,

transmission of the LTE may interfere with the WiFi and BT, and transmission of the

WiFi or BT may interfere with reception of the LTE.

[0291] The LTE FDD may perform uplink transmission in a band 7 (2500MHz~2700MHz),

and the WiFi and BT may operate in the unlicensed band (2400MHz ~ 2483.5MHz). In

this case, uplink transmission of the LTE may interfere with reception of the WiFi or

BT.

[0292] The LTE FDD may perform uplink transmission in a Band 13 (UL: 777-787 MHz,

DL: 746-756 MHz) or Band 14 (UL: 788-798 MHz, DL: 758-768 MHz), and GPS

radio may receive in 1575.42MHz. In this case, uplink transmission of the LTE may

interfere with reception of the GPS.

[0293] Currently, 3GPP considers two directions in order to solve IDC interference. A first

one is a method in which an interfering communication module or an interfered com

munication module changes a frequency ((Frequency Division Multiplexing (FDM)).



A second one is a method in which coexisting communication modules divide time to

use a single frequency (Time Division Multiplexing (TDM)). In order to allow a BS to

solve IDC interference generated in a terminal through the foregoing methods, the

terminal provides information required for the BS to perform FDM/TDM, to the BS,

when IDC interference is generated. The required information includes a frequency in

which IDC interference is generated, pattern information for performing the TDM, and

the like.

[0294] If a measurement result is acquired while localized interference, such as interference

by In-device transmission, is present, a reliability of the measurement result dete

riorates. If the UE report the measurement with low reliability to the network due to

the localized interference, the network operates itself based on the measurement result

without recognizing the low reliability. It may occur deterioration of an overall per

formance of the network. Therefore, it is needed to propose a method that the UE se

lectively reports the measurement result in accordance with a situation of the in

terference.

[0295] A method for selectively reporting measurement result according to the present

invention will be described as an example that a UE perform a logged MDT.

[0296] FIG. 22 is a flow chart showing a method for reporting measurement result according

to the present invention.

[0297] Referring to FIG. 22, the UE performs measurement (step S2210). The measurement

performed by the UE is based on a measurement configuration from a network. The

measurement may be a measurement according to RLM. The measurement may be a

measurement for performing a logged MDT or immediate MDT.

[0298] The UE determines whether a measurement result is affected by interference (step

S2220). The UE, which performed measurement and intends to report the mea

surement result, may skip reporting of the measurement result if it is determined that

the measurement result is affected by the interference.

[0299] If the interference is detected during the measurement, the UE may determine that

the measurement result is affected by the interference.

[0300] The interference, which is possible to affect to the measurement result, is localized

interference, that is, the interference may be in-device interference occurred by in-

device transmission. The UE may determine that whether the obtained measurement

result is affected by the interference based on whether the in-device interference

occurs.

[0301] - If the in-device ISM transmission is detected while the UE obtains the measurement

result, it is determined that the in-device interference occurs.

[0302] - If the in-device ISM transmission, of which power is higher than a predetermined

power, is detected while the UE obtains the measurement result, it is determined that



the in-device interference occurs.

[0303] - If a ratio a time during which the in-device ISM transmission occurs to a time

during which the measurement is performed exceeds a predetermined threshold value

while the UE obtains the measurement result, it is determined that the in-device in

terference occurs.

[0304] - If in-device is turned on or activated while the UE obtains the measurement result,

it is determined that the in-device interference occurs.

[0305] - If the measurement result is obtained through a low-interference radio resource, it is

determined that the measurement result is affected by the interference. More p ar

ticularly, if the measurement result is obtained only through the low-interference radio

interference, it is determined that the measurement result is affected by the in

terference. Alternatively, a ratio an overall radio resource, which is a time taken for

obtaining the measurement report, to the low-interference resource is lower than the

predetermined value, it is determined that the measurement result is affected by the in

terference. The low-interference resource may be the above mentioned ABS.

[0306] If the UE determines that the measurement result is affected by the interference, the

UE skip logging and/or reporting the measurement result (step S2230). In case that the

UE logs the measurement result and reports a logged measurement to the network, the

UE may transmit a measurement report, which includes only measurement results not

affected by the interference, to the network. Therefore, the measurement result affected

by the interference may not be reported by the network. In this case, the UE may

discard the measurement result. In case that the UE does not log and immediately

report the measurement result, the UE may skip transmitting the measurement report to

the network.

[0307] In process that the UE determines that the particular measurement result is affected

by the interference and skips reporting the measurement result, the UE may report a

skip reason with an available measurement result to the network. In this case, the UE

may transmit information indicating a time when the measurement result skipped for

report is obtained and/or the skip reason in the measurement report.

[0308] The UE, which determined that the measurement result is not affected by the in

terference, may log and/or report the measurement (step S2240).

[0309] As the above mentioned, the information required for determining whether the mea

surement result is affected by the interference may be provided from the network. The

information may indicate a threshold value for the in-device transmission power. The

information may indicate a threshold value for a received power of a receive in

terference signal. The information may indicate a threshold value for a ratio in-device

transmission to measurement duration. The information may indicate a threshold value

for a ratio measurement duration during which the corresponding measurement result



is obtained to duration for a low-interference resource. The information may be

transmitted in a measurement configuration.

[0310] An operation that the UE skips logging of the measurement result in accordance with

a presence of interference is related to only a predetermined frequency. That is, the UE

determines whether to skip logging a measurement result related to the predetermined

frequency. However, the UE does not consider other measurement result not related to

the predetermined frequency, and logs the other measurement result.

[03 11] In case that the UE is in a RRC connected state

[0312] - The skip of logging according to whether the interference affection is present or not

may be considered for only the measurement result related to a primary frequency.

[0313] - When a plurality of serving frequencies are allocated to the UE, the skip of logging

according to whether the interference affection is present or not may be considered for

only the measurements related to the primary frequency and a secondary frequency.

[0314] - The skip of logging according to whether the interference affection is present or not

may be considered for only the measurement related to the predetermined frequency.

In this case, information indicating the predetermined frequency may be signaled to the

UE by being included in the measurement configuration.

[03 15] In case that the UE is a RRC idle state

[0316] - The skip of logging according to whether the interference affection is present or not

may be considered for a measurement result related to a predetermined frequency. The

predetermined frequency is intra-frequency or inter-frequency.

[0317] - The skip of logging according to whether the interference affection is present or not

may be considered for a measurement related a predetermined frequency indicated by

the network.

[0318] - The predetermined frequency and/or the intra-frequency or the inter-frequency may

be signaled by the network, the information indicating the frequencies is transmitted to

the UE in a measurement configuration.

[0319] The skip of logging, which is according to whether the interference affection is

present or not, may not be related to a particular frequency but may be performed for

every frequency measured by the UE. In this case, among the measurement results of

frequencies able to be included in the logging, if it is determined that at least one

frequency, of which at least one measurement result is to be omitted, is present, the UE

may not perform the logging.

[0320] In the method for reporting a measurement result with skip according to whether in

terference affection is present, the measurement is obtained by the UE in the RRC idle

state.

[0321] The measurement result, which is obtained by the UE in the RRC idle state, is a mea

surement result in a logged measurement report message for the logged MDT. For de-



termining whether to skip logging of the measurement result, the UE may determine

whether interference occurs while the UE obtains each measurement result.

[0322] The measurement result, which is obtained by the UE in the RRC idle state, is a mea

surement result included in an accessibility report. For determining whether to skip

logging of the measurement result, the UE may determine whether interference occurs

during a random access interval related to an accessibility log. Alternatively, for de

termining whether to skip logging of the measurement result, the UE may determine

whether interference occurs during a connection establishment interval related to the

accessibility log.

[0323] In the method for reporting a measurement result with skip according to whether in

terference affection is present, the measurement is obtained by the UE in the RRC

connected state.

[0324] The measurement result, which is obtained by the UE in the RRC connected state,

may be a measurement result via the normal RRM measurement.

[0325] The measurement result, which is obtained by the UE in the RRC connected state,

may be a measurement result via the immediate MDT.

[0326] The measurement result, which is obtained by the UE in the RRC connected state,

may be a measurement result included in a RLF report. In this case, for determining

whether to skip logging of the measurement result, the UE may determine whether in

terference occurs during a RLM process.

[0327] The measurement result, which is obtained by the UE in the RRC connected state,

may be a measurement result included in a handover failure report. In this case, for de

termining whether to skip logging of the measurement result, the UE may determine

whether interference occurs during a time interval when a handover is performed. The

time interval when the handover is performed may be time duration during which a

timer (T304), which defines a maximum handover time, is operating.

[0328] The measurement result, which is obtained by the UE in the RRC connected state,

may be a measurement result included in a RACH-report. In this case, for determining

whether to skip logging of the measurement result, the UE may determine whether in

terference occurs during a random access interval related to the RACH-report.

[0329] In case that the method for selectively reporting a measurement result according to

the present invention is applied to an immediate MDT and/or a normal RRM mea

surement/report, if the UE checks a presence of interference affecting a measurement

result which triggering a report, the UE may skip transmitting the measurement report

message for reporting the measurement result.

[0330] Meanwhile, the measurement result to be skipped due to the affection of interference

may be a measurement result about a quality of a radio network cell on which the UE

is camping. The measurement result may be a measurement result about a parameter



being used by a radio network which the UE accesses or tries to access. The mea

surement result may be a measurement result about a quality of a radio network cell

which the UE is configured to measure. The measurement result may be a mea

surement result about a parameter being used by a radio network which the UE is

configured to measure.

[0331] FIG. 23 is a diagram showing an example of a method for reporting a logged mea

surement according to the present invention.

[0332] Referring to FIG. 23, the UE receives a logged measurement configuration (step

S2310). The logged measurement configuration may be implemented as that of FIG.

14.

[0333] The UE enters a RRC idle state (step S2320).

[0334] The UE in the RRC idle state measures and logs a measurement result (step S2330).

The measurement and the logging performed by the UE may be periodically performed

at every interval indicated by a logging interval in the measurement configuration.

[0335] Meanwhile, during the logging, in-device ISM transmission may be detected. In this

case, the UE may not log a measurement result measured in a time duration during

which the in-device ISM transmission occurs interference.

[0336] The UE measures at logging time points 'a' and 'b' (steps S2330a and S2330b).

During measuring, the UE may confirm that there is no factor of interference such as

the in-device ISM transmission. Therefore, the UE generates a log entry 'a' and a log

entry 'b' by logging the measurement results at 'a' and 'b'.

[0337] The UE measures at logging time points 'c' and 'd' (steps S2330c and S2330d).

During measuring, the UE detects the in-device ISM transmission. Therefore, the UE

may skip logging the measurement results at 'c' and 'd'.

[0338] The UE measures at logging time points 'e' and 'f (steps S2330e and S2330f).

During measuring, the UE may confirm that there is no factor of interference such as

the in-device ISM transmission. Therefore, the UE generates a log entry 'e' and a log

entry 'f by logging the measurement results at 'e' and 'f.

[0339] If the interference is not detected, the UE may include the log entries, which includes

the measurement results without interference information, in the logged measurement.

Referring to the figure, the log entry 'a', 'b', 'e', and 'f are generated at time points

when the interference is not detected. Therefore, the log entry 'a', 'b', 'e', and 'f re

spectively include each of the measurement results at 'a', 'b', 'e', and ' , but do not

include interference information about the corresponding time points. However, the log

entry 'c', and 'd' are generated at time points when the interference is detected, thereby

the log entries may respectively include interference information about interference at

the corresponding time point, but do not include the measurement results at 'c' and 'd'.

[0340] The UE enters the RRC connected state (step S2340).



[0341] The UE in the RRC connected state reports the logged measurement to the eNB (step

S2350), and the eNB stores/records the reported logged measurement in a TCE (step

S2360).

[0342] According to the method for reporting a measurement result depicted in FIG. 23, the

UE does not log any measurement result affected by interference occurred, logs only

reliable measurement results not affected by interference, and then report the logged

measurement to the network.

[0343] Meanwhile, the method for selectively reporting the measurement result described on

reference to figures may be initialized by signaling of the network. The network may

transmit a selective report indicator indicating that logging and/or reporting the mea

surement result affected by the interference is skipped. The selective report indicator is

transmitted in the measurement configuration or the logged measurement report. The

UE, received the selective report indicator, does not log the measurement result

affected by the interference as described in the steps S2330c and S2330d. Although the

UE report the logged measurement to the network, the measurement result affected by

the interference is not reported to the network. On the contrary, the UE, did not receive

the selective report indicator, may log and report the measurement result regardless of

the affection of the interference.

[0344] The, selectively reporting the measurement result may be applied to the immediate

MDT. In this case, a network may transmit a selective report indicator indicating that

reporting a measurement result affected by interference is skipped. A UE, received the

selective report indicator, may not report the measurement result to the network. The

selective report indicator may be transmitted in the measurement configuration.

[0345] According to the method for reporting measurement result in accordance with an em

bodiment of the present invention specifically described on reference to FIGs 22 and

23, the UE may selectively report a reliable measurement result to the network. The

network is reported about the reliable measurement network, and operates itself based

on that. In this manner, a network operation performance is enhanced, and a quality of

service provided to the UE is enhanced.

[0346] FIG. 24 is a block diagram of a wireless apparatus implementing an embodiment of

the present invention. The apparatus implements an operation of the UE according to

the foregoing embodiment with reference to FIGs 22 and 23.

[0347] The wireless apparatus 2400 includes a processor 2410, a memory 2420, and an RF

unit 2430. The processor 2410 implements the proposed function, process and/or

method. The processor 2410 may be configured to receive a measurement con

figuration, measure, log a measurement result, and report the measurement report. The

processor 2410 may be configured to detect whether a interference occurs during the

measurement. The processor 2410 may be configured not to log and report the



obtained measurement result, if it is determined that the interference occurs during the

measurement. The processor 2410 may be configured to implement the foregoing em

bodiment with reference to FIGs 22 and 23.

[0348] The RF unit 2430 may be connected to the processor 2410 to transmit and receive a

radio signal.

[0349] The processor 2410 and the RF unit 2430 may be implemented to transmit and

receive a radio signal according to one or more communication standards. The RF unit

2430 may include one or more transceivers to transmit and receive a radio signal.

[0350] The processor may include an ASIC (Application-Specific Integrated Circuit), a chip

set, a logical circuit and/or a data processor. The memory may include a ROM

(Read-Only Memory), a RAM (Random Access Memory), a flash memory, a memory

card, a storage medium, and/or any other storage devices. The RF unit may include a

baseband circuit for processing a radio signal. When the embodiments are im

plemented by software, the foregoing techniques may be implemented by modules

(processes, functions, or the like) performing the foregoing functions. The modules

may be stored in the memory and executed by the processor. The memory may be

provided within or outside the processor, or may be connected to the processor through

a well-known unit.

[0351] In the exemplary system as described above, the methods are described based on the

flow chart by sequential steps or blocks, but the present invention is not limited to the

order of the steps, and a step may be performed in different order from another step as

described above or simultaneously performed. It would be understood by a skilled

person in the art that the steps are not exclusive, a different step may be included, or

one or more of the steps of the flow chart may be deleted without affecting the scope

of the present invention.
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Claims
A method of reporting measurement results performed by a user

equipment in a wireless communication system, the method

comprising:

measuring at least one cell;

checking whether interference occurs during the measurement; and

transmitting a measurement report to a network,

wherein if the interference does not occurs, the method further

comprises

logging the measurement result in the measurement report.

The method of claim 1, wherein if the interference occurs during the

measurement, the method further comprises

skipping the step of logging; and

discarding the measurement result.

The method of claim 2, wherein if the interference occurs during the

measurement, the method further comprises

including skip reason information in the measurement result,

wherein the skip reason information includes information about the in

terference.

The method of claim 2, further comprising

receiving a selective report indicator from the network, the selective

report indicator indicating that logging of the measurement result

measured during the occurrence of the interference is skipped,

wherein the step of skipping is performed in response to the reception

of the selective report indicator.

The method of claim 1, wherein the step of checking comprises:

determining that the interference occurs, if an in-device transmission is

detected.

The method of claim 1, wherein the step of checking comprises:

determining that the interference occurs, if an in-device transmission is

detected and a signal power of the in-device transmission is higher that

a predetermined threshold.

The method of claim 6, further comprising:

receiving a measurement configuration for the measurement,

wherein the measurement configuration comprises the predetermined

threshold.

The method of claim 1, wherein the step of checking comprises:
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determining that the interference occurs, if the measurement result is

acquired by measuring for a specific interval,

wherein the specific interval is a duration which is not a low-

interference resource allocated for a measurement.

The method of claim 8, further comprising:

receiving a measurement configuration for the measurement,

wherein the measurement configuration comprises information related

to the low-interference resource.

An apparatus operating in a wireless communication system, the

apparatus comprising:

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

a processor operably coupled to the RF unit, wherein the processor is

configured to:

measure at least one cell;

check whether interference occurs during the measurement; and

transmit a measurement report to a network,

wherein if the interference does not occurs, the processor further

configured to:

log the measurement result in the measurement report.

The apparatus of claim 10, wherein if the interference occurs during the

measurement, the processor further configured to:

skip the step of logging; and

discard the measurement result.

The apparatus of claim 11, wherein if the interference occurs during the

measurement, the processor further configured to:

include skip reason information in the measurement result,

wherein the skip reason information includes information about the in

terference.

The apparatus of claim 11, wherein the processor is configured to:

receive a selective report indicator from the network, the selective

report indicator indicating that logging of the measurement result

measured during the occurrence of the interference is skipped,

wherein the is performed in response to the reception of the selective

report indicator.

The apparatus of claim 10, wherein the checking comprises:

determining that the interference occurs, if an in-device transmission is

detected.

The apparatus of claim 10, wherein the checking comprises:
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determining that the interference occurs, if an in-device transmission is

detected and a signal power of the in-device transmission is higher that

a predetermined threshold.

The apparatus of claim 15, wherein the processor is further configured

to:

receive a measurement configuration for the measurement,

wherein the measurement configuration comprises the predetermined

threshold.

The apparatus of claim 10, wherein the checking comprises:

determine that the interference occurs, if the measurement result is

acquired by measuring for a specific interval,

wherein the specific interval is a duration which is not a low-

interference resource allocated for a measurement.

The apparatus of claim 17, wherein the processor is further configured

to:

receive a measurement configuration for the measurement,

wherein the measurement configuration comprises information related

to the low-interference resource.
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