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Description
Title of Invention: METHOD AND APPARATUS FOR

SELECTIVE HANDOVER IN WIRELESS COMMUNICATION

[1]

[2]

3]

[4]

(9]

SYSTEM

Technical Field
The present invention relates to awireless communication system, and more par-
ticularly, to amethod and apparatus for performing ahandover selectively.

Background Art

3rd Generation Partnership Project (3GPP) Long Term Evolution (LTE), that is, the
improvement of a Universal Mobile Telecommunications System (UMTS), uses an Or-
thogonal Freguency Division Multiple Access (OFDM A) multiplexing method in
downlink and uses Single Carrier-Frequency Division Multiple Access (SC-FDMA)
multiplexing method in uplink. It adopts Multiple Input Multiple Output (MIMO)
having amaximum of 4 antennas. Recently, 3GPP LTE-Advanced (LTE-A), that is,
the evolution of 3GPP LTE, isbeing discussed.

Lots of special communication needs are generated in a specific area, such as a
hotspot within acell, and the reception sensitivity of an electric wave can be reduced in
a specific area, such as acell edge or a coverage hole. With the development of
wireless communication technology, small cells, for example, apico cell, afemto cell,
aRemote Radio Head (RRH), arelay, and arepeater, are also installed within amacro
cell for the purpose of enabling communication in areas, such as ahotspot, acell edge,
and a coverage hole. This network iscalled a Heterogeneous Network (HetNet). In an
HetNet environment, amacro cell isalarge cell having alarge coverage as compared
with afemto cell and apico cell, and afemto cell and apico cell are small cells having
small coverages.

UE that has accessed an HetNet can perform communication with a specific cell
according to achannel environment or amobility state and may also perform acell
change. For example, UE can break connection with amacro cell due to a deteriorated
channel stat in the state in which the UE has accessed the macro cell and access
another macro cell or pico cell. Or, for example, while UE is moving in the state in
which the UE has accessed amacro cell, the UE can break connection with the macro
cell and access another macro cell or pico cell.

The number of times that UE has changed cells in estimating the mobility state of the
UE can be used as aparameter. In aconventional homogeneous network (HomoNet),
the number of cell changes is selected only based on cells (e.g., macro cells) having the
same form.
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When aUE which receives wireless service from macro cell moves as ahigh speed
to apico cell areawhich is hotsot, the UE has a high possibility to get away from the
pico cell area soon after the handover from macro cell to pico cell. Also, because, in
hotspot, macro cell aswell as pico cell can service, it is more efficient for the UE not
to handover to pico cell. However, when a UE which receives wireless service from
macro cell moves as ahigh speed to apico cell areawhich is coverage hole, it is more
efficient for the UE to handover to pico cell even though the UE stays very shortly in
the pico cell area, because if the UE does not handover to pico cell, wireless services

can be impossible.
So, amethod and apparatus for performing handover selectively based on the UE

mobility in HetNet are needed.
Disclosur e of I nvention

Technical Problem

An object of the present invention is to provide a method and apparatus for
performing ahandover selectively based on the mobility state of aterminal.

Another object of the present invention is to provide a method and apparatus for
performing ahandover selectively based on the type of Home eNodeB (hereinafter
referred to as an 'HeNB").

Y et another object of the present invention is to provide amethod and apparatus for
transmitting aterminal mobility state measurement value using aproximity indication
message.

Y et another further object of the present invention isto provide a method and
apparatus for transmitting aterminal mobility state measurement value using a Radio
Resource Control (RRC) connection procedure.

Y et another further object of the present invention isto provide a method and
apparatus for transmitting the Mobility State Estimation (M SE) measurement value of
aterminal using a measurement report message.

Solution to Problem

As an aspect, amethod of aeNodeB (eNB) performing a selective handover in a
wireless communication system comprises receiving aMobility State Estimation
(MSE) measurement value of User Equipment (UE) from the UE, determining whether
or not to perform ahandover based on the MSE measurement value and information on
atype of atarget eNB and sending ahandover command message to the UE based on
the determined result. The MSE measurement value may comprise information on an
estimation speed of the UE, and the estimation speed of the UE is high, medium, or
low.

Ass another aspect, amethod of User Equipment (UE) performing a selective
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handover in awireless communication system comprises receiving proximity in-
dication configuration information for configuring aproximity indication operation, in-
dicating that the UE enters or leaves acell having a Closed Subscriber Group (CSG)
ID in aCSG white list of the UE, through a Radio Resource Control (RRC) connection
reconfiguration message, sending aproximity indication message, comprising a
Mobility State Estimation (MSE) measurement value of the UE, to aHome eNodeB
(eNB) based on the proximity indication configuration information and receiving a
handover command message comprising information on whether or not to perform a
handover. The proximity indication configuration information may comprise in-
formation on whether the MSE measurement value has to be included in the proximity
indication message or not, the MSE measurement value comprises information on an
estimation speed of the UE, and the estimation speed of the UE is high, medium, or

low.
Asyet another aspect, aeNodeB (eNB) for performing a selective handover in a

wireless communication System comprises areception unit configured to receive a
Mobility State Estimation (MSE) measurement value of User Equipment (UE) from
the UE, adetermination unit configured to determine whether or not to perform a
handover based on the MSE measurement value and atransmission unit configured to
send ahandover command message to the UE based on aresult of the determination of
the determination unit. The MSE measurement value may comprise information on an
estimation speed of the UE, and the estimation speed of the UE is high, medium, or
low.

Asyet another aspect, User Equipment (UE) for performing a selective handover in a
wireless communication system comprises areception unit configured to receive
proximity indication configuration information for configuring aproximity indication
operation, indicating that the UE enters or leaves a cell having aClosed Subscriber
Group (CSG) ID in aCSG white list of the UE, through a Radio Resource Control
(RRC) connection reconfiguration message and atransmission unit configured to send
aproximity indication message, comprising a Mobility State Estimation (MSE) mea-
surement value of the UE, to aHome eNodeB (eNB) based on the proximity indication
configuration information. The the reception unit may receive ahandover command
message comprising information on whether or not to perform ahandover, the
proximity indication configuration information may comprise information on whether
the MSE measurement value has to be included in the proximity indication message or
not, and the MSE measurement value may comprise information on an estimation
speed of the UE, and the estimation speed of the UE is high, medium, or low.

Advantageous Effects of Invention
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In accordance with the present invention, when handover is performed from a source
eNB to atarget eNB, the handover can be performed selectively based on information

of the type of cell of atarget eNB and an installation object.
In accordance with the present invention, the unnecessary handover of aterminal can

be minimized.
In accordance with the present invention, more efficient service can be provided by
using aterminal and a system efficiently.

Brief Description of Drawings

FIG. lisadiagram schematically illustrating the concept of a heterogeneous
network, including amacro cell, afemto cell, and apico cell.

FIG. 2 shows adistribution of cells having avariety of coverage in aheterogeneous
network.

FIG. 3isadiagram illustrating the Mobility State Estimation of User Equipment in a
heterogeneous network according to the present invention.

FIG. 4 is aflowchart illustrating aprocess in which UE performs ahandover from a
macro eNB to a CSG cell using aproximity indication to which the present invention
is applied.

FIG. 5is an example of aflowchart illustrating a method in which UE performs a
handover selectively based on the M SE measurement value of UE in accordance with
the present invention.

FIG. 6isaflowchart illustrating another example for a selective handover according
to the present invention.

FIG. 7 is aflowchart illustrating yet another example for a selective handover
according to the present invention.

FIG. 8isaflowchart illustrating still yet another example for a selective handover
according to the present invention.

FIG. 9isaflowchart illustrating still yet another example of a selective handover
procedure according to the present invention.

FIG. 10 is aflowchart illustrating the operation of UE for performing ahandover se-
lectively in accordance with the present invention.

FIG. 11lisaflowchart illustrating the operation of a source eNB for performing a
handover selectively in accordance with the present invention.

FIG. 12 isablock diagram of an eNB and UE which perform ahandover in ac-
cordance with an embodiment of the present invention.

Mode for the Invention

Hereinafter, in this specification, the contents of the present invention will be
described in detail in connection with some exemplary embodiments, with reference to
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the accompanying drawings. It isto be noted that in assigning reference numerals to
elements in the drawings, the same reference numerals denote the same elements
throughout the drawings even in cases where the elements are shown in different
drawings. Furthermore, in describing the embodiments of the present invention, a
detailed description of the known functions and constitutions will be omitted if itis
deemed to make the gist of the present invention unnecessarily vague.

Furthermore, in describing the elements of this specification, terms, such as the first,
the second, A, B, (a), and (b), may be used. However, although the terms are used only
to distinguish one element from the other element, the essence, order, or sequence of
the elements is not limited by the terms. When it is said that one element is 'connected’,
‘combined’, or 'coupled’ with the other element, the one element may be directly
connected or coupled with the other element, but it should also be understood that a
third element may be 'connected’, ‘combined’, or 'coupled’ between the two elements.

Furthermore, in this specification, awireless communication network is described as
atarget, and tasks performed in the wireless communication network may be
performed in aprocess in which asystem (e.g., an HeNB or an eNB) managing the
wireless communication network controls the wireless communication network and
sends data or may be performed by aterminal that accesses the wireless commu-
nication network.

It isdifficult to satisfy an increasing need for data services by simply dividing acell
into amacro cell and amicro cell. In order to overcome this difficulty, data service
may be provided to indoor and outdoor small-sized areas using pico cells, femto cells,
and relays. Although the use of small cellsis not specially limited, apico cell can be
chiefly used in acommunication shadow area not covered exclusively by amacro cell
or an area that requires alot of data service, that is, a so-called hotspot. In general, a
femto cell can beused in an indoor office or ahome. Furthermore, awireless relay can
supplement the coverage of amacro cell. When heterogeneous networks are
configured, not only can a shadow area in data service be obviated, but also the data
transfer speed can be increased.

FIG. lisadiagram schematically illustrating the concept of a heterogeneous
network, including amacro cell, afemto cell, and apico cell. A heterogeneous network
including amacro cell, afemto cell, and apico cell isillustrated, for convenience of
description, but the heterogeneous network may be configured to include other types of
cells. A description of afemto cell may be applied to apico cell, and adescription of a
pico cell may be applied to afemto cell. A femto cell is alow-power wireless access
point and is an ultra-small size eNB for mobile communication which isused in
indoors, such as homes and offices. A femto cell may access a mobile communication
core network using the DSL or cable broadband of ahome or an office.
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Referring b FIG. 1, amacro eNB 110, afemto eNB 120, and apico eNB 130 are
operated in the heterogeneous network. Each of the macro eNB 110, the femto eNB
120, and the pico eNB 130 has aunique cell coverage.

Hereinafter, acell provided by the macro eNB 110 is called amacro cell 111, acell
provided by the femto eNB 120 is caled afemto cell 121, and acell provided by the
pico eNB 130iscalled apico cell 131.

The femto eNB 120 is alow-power wireless access point and an ultra-small size eNB
for mobile communication that isused indoors, such asin homes and offices. The
femto eNB 120 may access a mobile communication core network using the DSL or
cable broadband of ahome or an office. The femto eNB 120 is connected to amobile
communication network over awired network, such as an Internet network. A terminal
within the femto cell may access the mobile communication network or the Internet
network through the femto eNB 120.

In FIG. 1, the heterogeneous network including the macro cell, the femto cell, and
the pico cell isillustrated, for convenience of description, but the heterogeneous
network may be configured to include arelay or other types of cells.

FIG. 2 shows adistribution of cells having avariety of coverage in aheterogeneous
network.

Referring to FIG. 2, macro cells and small cells are distributed in horizontal and
vertical planes (e.g., meters), and the degree of the distribution may be represented by
the number of macro cells and small cells. One hexagon indicates a macro cell, and
three hexagons (i.e., macro cells) are collectively caled asite. A pluraity of small
cellsis crowded within each macro cell. The small cell may be placed at the boundary
of aplurality of macro cells. Regarding the size of each cell, the diameter of one site
may be about 600 m, the diameter of the macro cell may be about 300 m, and the
diameter of the small cell is about 20-30 m.

FIG. 3isadiagram illustrating the Mobility State Estimation (MSE) of User
Equipment (hereinafter referred to as 'UE') in aheterogeneous network according to
the present invention. The mobility state of UE may include at least one of the moving
path of the UE and the estimation speed of the UE. That is, acriterion for the mobility
state of UE may be the moving path of the UE or the estimation speed of the UE or
both.

Referring to FIG. 3, amacro celll and amacro cell2 neighbor each other, and a small
celll and asmall cell2 are located within the macro celll. UE A and UE B move from
the macro celll to the macro cell2 at the same (or similar) speed. Here, the UE A
moves to the macro cell2 viathe small celll and the small cell2, and the UE B moves
to the macro cell2 without passing through any small cell.

When the UE A moves to the small celll, the UE A breaks a connection with the
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macro celll and may perform acell change into the small celll. Here, the UE A may
be inidle mode or Radio Resource Control (RRC) connected mode. Idle modeis a
state in which UE does not exchange data with an eNB, and RRC connected modeis a
state in which UE exchanges data with aeNB.

As an example of acell change, when the UE A isin idle mode, the UE A may
perform cell reselection for the small celll. Asanother example of acell change, when
the UE A isin RRC connected mode, the UE A may perform ahandover to the small
celll. Theterm 'cell change’ may mean that UE in idle mode performs reselection or
UE in RRC connected mode performs a handover.

The UE A attempts acell change into the small celll whether the UE A isin any
mode. When the UE A performs acell change, the number of cell changes N, of the
UE A isincreased by 1. For example, in order to increase the number of cell changes
effectively, it is aprecondition that UE stays in acell for k seconds or more. Here, k
may be 1.

Meanwhile, when the UE A moves and again performs acell change from the small
celll to the macro celll, the number of cell changes N isincreased to 2. Likewise,
when the UE A moves and again performs a cell change from the macro celll to the
small cell2, the number of cell changes N,isincreased to 3. When the UE A again
performs acell change from the small cell2 to the macro celll, the number of cell
changes N, isincreased to 4. Next, when the UE A moves from the macro celll to the
macro cell2, acell change is performed, and thus the number of cell changes N, is
increased to 5. Meanwhile, the UE B moves from the macro celll to the macro cell2
without passing through any small cell, thus performing acell change. Here, the
number of cell changes Ny of the UE B isincreased to 1.

The estimation speed of UE is calculated based on the number of times per hour (i.e.,
the number of cell changes) that the UE has performed a cell change. Here, the es-
timation speed of UE may be classified into two or more levels depending on whether
the estimation speed is higher or lower than a specific reference value. For example,
the estimation speed of UE may be classified into two levels: high and low. As another
example, the estimation speed of UE may be classified into three levels: high, medium,
and low. Asyet another example, the estimation speed of UE may be classified into
three levels: high, medium, and normal.

For example, medium is an estimation speed when the number of cell changes N
exceeds a medium reference value Th,,, but does not exceed ahigh reference value Thy,
(i.e., Th, N<Th,) for aspecific reference time. High is an estimation speed when the
number of cell changes N exceeds the high reference value Thy,(i.e., N>Th,) for a
specific reference time. Low is an estimation speed when the number of cell changes N
does not exceed the medium reference value Thy, (i.e., N<Th,,) for aspecific reference
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time or when the number of cell changes N is determined not to be medium or high for
a specific reference duration of time. If the estimation speed of UE calculated based on
the number of cell changes of the UE is matched with an actual speed, low may be
defined as about 0-30 km/h (0-8.3 m/s), medium may be defined as about 30-60 km/h
(8.3-16.6 m/s), and high may be defined as about 60-120 km/h (16.6-33.2 m/s).

The reason why an error occurs between the actual speed of UE and the estimation
speed of the UE isthat cell changes not related to the mobility state of the UE are not
taken into consideration in aprocess of calculating the estimation speed. Accordingly,
in order to improve the reliability of the estimation speed of UE calculated based on
the number of cell changes, acell change not related to the mobility state of UE must
be taken into consideration. In the present invention disclosed hereinafter, itisa pre-
condition that the estimation speed of UE has three levels. The present invention may
be properly changed and used even when the estimation speed has a different number
of levels.

UE may deduce anew cell change parameter that enables acell change to be
performed more successfully by scaling cell change parameters (€.0., Quyg: Treselotigns
and aTime To Trigger (TTT)) based on aMobility State Estimation (MSE) value. The
cell change parameter is aparameter, that is, abasis for estimating the mobility state of
UE. UE determines whether the estimation speed of the UE is high, medium, or low
based on the cell change parameter. The cell change parameter received from an eNB
isavalue defined in acorresponding system and may be transmitted by the eNB of a
macro cell or the eNB of apico cell. Furthermore, the cell change parameter is control
information that isused to reduce acell change failure when UE performs a cell
change from acurrent cell to another cell.

The cell change parameter may be differently defined depending on mode (i.e., idle
mode or RRC connected mode) of UE.

Firgt, if UE isinidlie mode, the cell change parameter may include Quyg, Tr i
scaling factor, amedium reference value Th, and ahigh reference value Thy, an es-
timation time taken to estimate the speed of the UE, or alow determination time.

Quy isavalue that controls the good and bad of arelative wireless state with a new
cell while the value is added to or subtracted from avalue indicative of the good or bad
is the time that anew cell must maintain

a

of the wireless state of acurrent cell. T, _, .
abetter wireless state than a current cell so that UE in idle mode may reselect the new
cell.

The scaling factor isavalue that is multiplied so that T.e.l,;,» may be scaled or a
value that is added so that Q,,q may be scaled, depending on the estimation speed of
UE. The scaling factor may have adifferent value depending on the level of the speed
of UE. In order to perform cell reselection rapidly, UE scales the values T,el,,» and Q
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nyq SO that the values are reduced when the estimation speed of the UE inidle mode is
high and scales the values T, _, s, and Q,,, so that they are increased when the es-
timation speed of the UE in idle modeis low.

For example, the scaling factor of Q,,, that scales Q,,, may be -6 dB, -4 dB, -2 dB, or
0 dB. The scaing factor of each Q,,, may be set to correspond to any one of the es-
timation speeds, that is, high, medium, and low. The following table is an example of
the scaling factors of Q,,, corresponding to the estimation speeds.

Table 1
[Table 1]
estimation speed scaling factor of Qyy
high -6 dB
medium -4 dB or -2 dB
low 0dB

In Table 1, Q,,, is scaled by adding a scaling factor to Q,,, asin Equation 1below.
[Equation 1]

new Q= old Q,,,+scalingfactor

Referring to Equation 1, when ascaling factor is added to an old Q,,,, anew Qy,
into which an estimation speed has been incorporated is obtained.

For another example, the scaling factor of T that scales T, .;.» may be 0.25,
0.5, 0.75, or 1. The scaling factor of each T, . » may be set to correspond to any one
of the final estimation speeds, that is, high, medium, and low. The following table
shows an example of the scaling factors of T, corresponding to the final es-

Tesgleltion

eseleftion

timation speeds.

Table 2
[Table 2]
estimation speed scaling factor of Tieeection
high 0.25
medium 0.5 or 0.75
low 1

InTable 2, T, IS Scaled by multiplying T, ;.. by ascaling factor asin
Equation below.

[Equation 2]

NEW 7\ sorvcion =00 T ruseroion X SCAlING factor
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Referring o Equation 2, anew T, ... into which the final estimation speed has
been incorporated is obtained by multiplying anold T, _, ;4.

Meanwhile, each of the medium reference value and the high reference value
included in the cell change parameter may be an integer value between 1and M

(wherein 'M =16"). For example, assuming that the medium reference value is 5 and the

by a scaling factor.

high reference value is 10, the estimation speed is low if the number of cell changesis
1-5, the estimation speed is medium if the number of cell changes is 6-10, and the es-
timation speed ishigh if the number of cell changesis 11-16.

An estimation time taken to estimate the speed of UE may have avalue, such as 30
seconds, 60 seconds, 180 seconds, or 240 seconds. UE accumulatively increases the
number of cell changes until an estimation time expires. UE may use atimer that
operates until the estimation time expires (hereinafter referred to as an 'estimation
timer').

A low determination time is a specific time value at which the speed of UE is de-
termined to be low when the estimation speed of the UE is determined not to be
medium or high for a specific time. The low determination time may have avalue,
such as 30 seconds, 60 seconds, 180 seconds, or 240 seconds.

Second, if UE isin RRC connected mode, the cell change parameter may include a
TTT, ascaling factor, amedium reference value Th,, and ahigh reference vaue Thy,,
an estimation time taken to estimate the speed of UE , or alow determination time.

The TTT isaparameter used to enable UE to initiate a handover preparation stage,
such as the start of a measurement report, when the wireless state of anew cell remains
intact for the TTT after the wireless state becomes higher than that of a current cell by
a specific reference value or higher.

The scaling factor isavalue that is multiplied so that aTTT may be scaled depending
on the estimation speed of UE. The scaling factor may have adifferent value
depending on the level of the speed of UE. In order to perform ahandover rapidly, UE
scalesaTTT sothat the TTT isreduced when the estimation speed of the UE in RRC
connected mode ishigh and scalesaTTT so that the TTT isincreased when the es-
timation speed of the UE islow.

For example, the scaling factor that scales the TTT may be 0.25, 0.5, 0.75, or 1. Each
scaling factor may be set to correspond to any one of the estimation speeds: high,
medium, and low. The following table shows an example of the scaling factors of a
TTT corresponding to the estimation speeds.

Table 3
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[Table 3]

estimation speed scaling factor of TTT
high 0.25

medium 0.5 or 0.75

low 1

In Table 3, it is assumed that when the estimation speed is high, the scaling factor of
aTTT is0.25, but thisisonly illustrative. The scaling factor corresponding to each es-
timation speed may be changed in various ways.

Here, the TTT is scaled by multiplying the TTT by the scaling factor asin Equation
below.

[Equation 3]

new trigger time=old trigger time X scaling factor

Referring to Equation 3, anew TTT in which an estimation speed has been in-
corporated is obtained by multiplying anold TTT by a scaling factor.

The UE that has received acell change parameter performs acell change based on
the cell change parameter. Here, UE in idle mode detects cell selection (or cell res-
election), and UE in RRC connected mode detects a handover.

When the UE performs acell change, the UE may apply a scaling factor to the cell
change parameter depending on the mobility state of the UE estimated for an old es-
timation time. That is, UE in idle mode scales values Q,,, and T, _, ;. asin Equation 1
and Equation 2 by using the scaling factors of Table 1and Table 2. UE in RRC
connected mode may scale aTTT asin Equation 3 by using the scaling factors of
Table 3.

Meanwhile, UE may select a scaling factor corresponding to an updated moving
Speed estimation result. For example, UE in idle mode may select the scaling factors of
Quyg ad T, i Pased on Table 1and Table 2. For another example, UE in RRC
connected mode may select the scaling factor of aTTT based on Table 3.

Meanwhile, UE may scale a cell change parameter using a selected scaling factor.
When the cell change parameter is scaled, anew cell change parameter is deduced. UE
resaecin DY Scaling values Q,y, and 1 res
«lecton DASEd ON Equation 1and Equation 2. As another example, UE in RRC connected
mode calculates anew TTT by scaling aTTT based on Equation 3.

FIG. 4 isaflowchart illustrating aprocess in which UE performs ahandover from a
macro eNB to a CSG cell using aproximity indication to which the present invention
isapplied. A source eNB refers to the macro eNB, and atarget eNB refers to the eNB
of the CSG cell.

in idle mode caculates new values Q,,, and T
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The UE determines when the CSG cells to which access has been permitted will be
searched for and in what frequency (i.e., an intra frequency or inter frequency)
depending on an implementation technique of the UE. This technology iscalled a UE
Autonomous Search Function (ASF).

The UE may search for the CSG cells based on the ASF technology. When entering
or leaving the CSG cells to which access is permitted (i.e., CSG cells having a CSG ID
in the CSG white list of the UE), the UE may transmit information related to an eNB
through aproximity indication message.

Referring to FIG. 4, the source eNB configures the UE for the purpose of control
related to aproximity indication at step S400. For example, the source eNB may
configure the UE by sending an RRC connection reconfiguration message, and the
RRC connection reconfiguration message may include information on the recognition
of aCSG cell.

The source eNB sends the RRC connection reconfiguration message, including
proximity indication configuration information, to the UE. In the proximity indication
configuration information, whether or not the UE makes a proximity indication report
to the source eNB regarding cells having a CSG ID in the CSG white list of the UE is
configured. That is, the proximity indication configuration information commands the
UE to send (or not to send) the proximity indication message.

If it is determined that the UE approaches acell having a CSG ID in the CSG white
list of the UE, the UE sends a proximity indication message indicative of 'entering' (or
leaving) to the source eNB at step S405.

If ameasurement configuration regarding related frequency and RAT is not present,
the source eNB performs a measurement configuration at step S410 and sends an RRC
connection reconfiguration message, including information on the measurement con-
figuration, to the UE.

The UE may perform measurement in the reported RAT and frequency based on the
measurement configuration information. Furthermore, anetwork may use a proximity
indication in order to minimize arequest for handover preparation information from a
CSG cell or ahybrid cell by not requesting information on acell which has aCSG ID
in the CSG white list of UE, but isnot located in the geographical area of the UE.

The measurement configuration information includes at least one of a measurement
object, areporting configuration, ameasurement identity (ID), aquantity con-
figuration, and a measurement gap.

The measurement object refers to acarrier frequency, that is, the object to be
measured, the list frequencies and frequency offsets of cells, and cell-specific offset
values.

The reporting configuration refers to information on whether aperiodic report or an



13

WO 2013/100659 PCT/KR2012/011630

[97]

[98]
[99]

[100]

[101]

[102]

[103]

[104]

[105]

event- triggered report will be performed or not and areport measurement result (e.g.,
Reference Signal Received Power (RSRP) or Reference Signal Received Quality
(RSRQ)). The event-triggered report, that is, the triggering of an event to be reported
includes an Al event (i.e., when a measurement result of aserving cell isgreater than a
specific threshold), an A2 event (i.e., when ameasurement result of aserving cell is
smaller than a specific threshold), an A3 event (i.e., when a measurement result of a
neighbor cell isgreater than a measurement result of a serving cell by a specific offset),
an A4 event (i.e., when ameasurement result of aneighbor cell isgreater than a
specific threshold), and an A5 event (i.e., when ameasurement result of a serving cell
issmaller than ameasurement result of aneighbor cell by a specific offset). In the case
of inter-RAT mobility, there are aBI event (i.e., when ameasurement result of a
neighbor cell isgreater than a specific threshold) or aB2 event (i.e,, when a mea-
surement result of aserving cell is smaller than a measurement result of aneighbor cell
by a specific threshold).

The measurement 1D may be the ID of ameasurement object and areporting con-
figuration.

The quantity configuration may be filtering that will be applied to the measurement.

The measurement gap is agap between uplink and downlink which isused to stop
the transmission of uplink and downlink in the case of inter-frequency measurement.

After the step $410, the UE performs measurement according to a measurement
method configured by the source eNB and sends a measurement report message,
including aresult of the measurement including a Physical Cell ID (PCl), to the source
eNB at step $415. For example, the UE may send a measurement report when the A3
event istriggered.

The measurement report message may include an RSRP or RSRQ value, aPCI, a
Cell Global ID (CGlI), etc. In addition, alot of pieces of information may be reported
through the measurement report message.

The source eNB configures the UE in order to obtain System Information (SI) and in
order for the UE to report aparticular PCI at step S420.

The UE obtains Sl (e.g., aCGl, aTracking Area ID (TAI), and aCSG ID) from a
target eNB using an autonomous gap at step S425. For example, the UE may suspend
reception from and transmission to the source eNB within alimit determined by arule
in order to request related Sl from the target eNB.

The UE sends a measurement report, including the received Sl (e.g., aCGlI (or E-
CGl), aTAIl, aCSG ID, and a member/non-member indication), to the source eNB at
step S430.

The source eNB sends ahandover request message, including atarget E-CGI and
CSG ID, to an MME at step $435. If atarget cell isahybrid cell, cell access mode of
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the target cell isincluded in the handover request message.

The MME performs UE access control on a CSG based on aCSG ID included in the
received handover request message and stores CSG subscription data regarding the UE
at step S440. If the access control process fails, the MME terminates the handover
process by sending a handover preparation failure message. If cell access modeis
present in the handover request message, the MME determines the CSG membership
status of the UE so that the UE ishandled into ahybrid cell and includes the de-
termined CSG membership status in the handover request message.

The MME sends the handover request message including the target CSG 1D,
received from the UE, to the target eNB via an eNB gateway (GW) at step S445. If the
target eNB is ahybrid cell, the CSG membership status isincluded in the handover
request message.

The target eNB checks whether the CSG 1D received through the handover request
message isidentical with aCSG ID broadcasted to the target cell. If, as aresult of the
check, the CSG 1D received through the handover request message isidentical with a
CSG ID broadcasted to the target cell, the target eNB allocates proper resources at step
A50. If the CSG membership status indicates that the UE is a member, the priority
task of the UE is applied.

The target eNB may approve or disapprove the handover of the UE by taking the
status of resources available for the target eNB into consideration.

The target eNB sends ahandover request acknowledgement message to the MME via
the eNB GW at step S455. The handover request acknowledgement message includes
information on whether the target eNB approves the handover or not.

The MME sends ahandover command message to the source eNB at step $460.

The source eNB sends ahandover command message (i.e., an RRC connection re-
configuration message including mobility control information) to the UE at step S465.

If acell having aCSG ID included in the CSG white list of the UE is not located
nearby after the UE sends the entering proximity indication, the UE sends aleaving
proximity indication to the source eNB. In response to the leaving proximity in-
dication, the source eNB configures the UE so that the UE stops measurement for the
reported RAT and frequency.

If the UE has already reached the target eNB, the UE may not have to send the
proximity indication.

In response to the handover command, the UE terminates the connection with the cell
of the source eNB to which the UE is now connected and then initiates a handover
procedure for accessing the cell of anew eNB at step S470.

Here, a selective handover method and apparatus according to the present invention
are described below.
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FIG. 5isan example of aflowchart illustrating a method in which UE performs a
handover selectively based on the MSE measurement value of UE in accordance with
the present invention.

Referring to FIG. 5, the UE sends its MSE measurement value to asource eNB at
step S500. The MSE measurement value may be transmitted through aproximity in-
dication message or a measurement report message. In some embodiments, the MSE
measurement value may be transmitted through anew message, such as RRC
signaling.

The source eNB determines whether or not to perform ahandover based on the MSE
measurement value of the UE at step S505.

In determining whether or not to perform the handover, information on the type of
target eNB (or information on the type of cell of the target eNB) may also be used
along with the MSE measurement value.

The information on the type of target eNB may be any one of the type of a'pico cell
for acoverage hole' and the type of a'pico cell for ahot spot'.

The 'pico cell for acoverage hole' is apico cell which transmits and receive data to
and from UE instead of amacro cell and isused when UE is unable to transmit and
receive data through amacro cell. The term 'coverage hol€' is an area within the
coverage of amacro cell, but is an areawhere sufficient radio service cannot be
received due to awesak radio signal.

The "pico cell for ahot spot' is apico cell which transmits and receives data to and
from UE along with amacro cell. The pico cell for ahot spot is apico cell where UE
may transmit and receive data through amacro cell, but which isinstalled in an area
where aload that may be accommodated by amacro cell is exceeded because there are
so many pieces of UE that require radio service in the corresponding area. The pico
cell for ahot spot is used to transmit and receive data having areferenced capacity or
higher that may be provided by amacro cell by installing the pico cell in this area.
Here, the UE may transmit and receive data through the pico cell instead of the macro
cell. Furthermore, the 'hot spot’ refers to an area where afloating population or a
settled population is significantly large or an area where required traffic is very high. A
hot spot area may occur irrespective of the electro-magnetic field of amacro cell. The
pico cell for ahot spot may be divided into an 'intra-frequency pico cell' and an ‘inter-
frequency pico cell'.

The 'intra-frequency pico cell' is apico cell that uses the same frequency as a macro
cell. When the same frequency resources arereused in areas spatially separated from
each other, the same radio resources as those of amacro cell may be secured within the
coverage of apico cell. Most pico cells for hot spots correspond to the intra-frequency
pico cells.
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Furthermore, the ‘'inter-frequency pico cell' isapico cell that uses a different
frequency from that of amacro cell. If the signal of amacro cell is strong in ahot spot
area, separated frequency resources may be used between apico cell and the macro
cell in order to prevent the deterioration of performance due to interference between
the pico cell and the macro cell and to secure the coverage of the pico cell. Ac-
cordingly, the inter-frequency pico cell may be usefully used when ahot spot located
close to the center of amacro cell is supported.

UE performs measurement in order to check whether or not there is aneighbor cell.
UE may perform measurement for neighbor cells located in an intra-frequency while
performing transmission and reception along with a serving cell because the neighbor
cells send signals using the same frequency as that of a current serving cell. In contrast,
since neighbor cells located in an inter-frequency transmit and receive signals using
different frequencies, UE temporarily stops the transmission and reception of signals to
and from a serving cell, retunes an RF chain, and receives asignal for afrequency
where neighbor cells are possibly checked to be located. Here, the 'RF chain' refers to a
part in which an antenna, afilter and apower amplifier are added. Accordingly, mea-
surement for neighbor cells located in an inter-frequency isrelatively time-limited.

If the estimation speed of UE ishigh, the intensity of the signal of each cell
according to a change of the time is greatly changed. In this case, the handover of the
UE to an inter-frequency isrelatively more difficult than the handover of the UE to an
intra-frequency. For this reason, when determining whether or not to perform the
handover based on the estimation speed of UE, whether the frequency of apico cell for
ahot spot is an intra-frequency or an inter-frequency may be taken into consideration.

Meanwhile, the information on the type of target eNB may be information directly
provided by apico cell or information determined based on information (e.g., a mea-
surement report) received by apico cell from UE.

For example, the information on the type of target eNB may be directly provided by
apico cell. That is, the pico cell may have information on its own type. The in-
formation on the type of target eNB may be provided to aneighbor cell or an eNB. The
neighbor cell or the eNB may check information on the type of target eNB based on
the information and thus may know an object of the neighbor pico cell.

The information on the type of target eNB may be transmitted to a neighbor cell or
an eNB through an X2 interface. For example, when sending ahandover request ac-
knowledgement message to a source eNB in response to ahandover request, atarget
eNB may include the information on the type of target eNB in the handover request ac-
knowledgement message.

Meanwhile, whether atarget eNB islocated in the area of apico cell for acoverage
hole or the area of apico cell for ahot spot may be determined based on the mea-
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surement report of UE. For example, when the A3 event, that is, acriterion for de-
termining ahandover, is generated, apico cell may be determined to be for a coverage
hole if ameasurement result (e.g., RSRP or RSRQ) of aserving cell is a specific
threshold or lower and the pico cell may be determined to be for ahot spot if a mea-
surement result (e.g., RSRP or RSRQ) of aserving cell ishigher than a specific
threshold.

Examples of a method of determining whether or not to perform ahandover
procedure based on an MSE measurement value or information on the type of target
eNB include the following embodiments 1to 4.

In an example (embodiment 1) in which whether or not to perform a handover
procedure is determined, a source eNB may determine whether or not to perform the
handover based on only the MSE measurement value of UE.

That is, when the estimation speed of UE ishigh, a source eNB determines not to
perform ahandover. When the estimation speed of UE is not high (e.g., medium or
low), a source eNB may determine to perform ahandover.

In another example (embodiment 2) in which whether or not to perform a handover
procedure is determined, a source eNB may determine whether or not to perform a
handover based on only information on the type of target eNB.

That is, when atarget eNB islocated in apico cell for acoverage hole, a source eNB
may determine to perform ahandover. When atarget eNB islocated in apico cell for a
hot spot, a source eNB may determine not to perform ahandover.

In yet another example (embodiment 3) in which whether or not to perform a
handover procedure isdetermined, a source eNB may determine whether or not to
perform ahandover by taking both the MSE measurement value of UE and in-
formation on the type of target eNB into consideration.

That is, when the estimation speed of the UE is high, the source eNB determines to
perform the handover if the target eNB islocated in apico cell for acoverage hole and
determines not to perform the handover if the target eNB islocated in apico cell for a
hot spot. In contrast, when the estimation speed of the UE is not high (e.g., medium or
low), the source eNB determines to perform the handover irrespective of the in-
formation on the type of target eNB (e.g., both for a coverage hole and for ahot spot).

In still yet another example (embodiment 4) in which whether or not to perform a
handover procedure isdetermined, a source eNB may determine whether or not to
perform ahandover by taking not only the MSE measurement value of UE, but also
frequency information from information on the type of target eNB into consideration.

That is, when the estimation speed of the UE is high and the target eNB islocated in
apico cell for acoverage hole, the source eNB determines to perform the handover ir-
respective of the frequency of the pico cell (e.g., an intra-frequency or an inter-
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frequency). In contrast, when the estimation speed of the UE ishigh and the target
eNB islocated in apico cell for ahot spot, the source eNB determines to perform the
handover procedure if the pico cell uses the same frequency as amacro cell, that is, a
serving cell, but determines not to perform the handover procedure if the pico cell uses
adifferent frequency from amacro cell. Meanwhile, when the estimation speed of the
UE isnot high (e.g., medium or low), the source eNB determines to perform the
handover irrespective of the information on the type of target eNB (e.g., both for a
coverage hole and for ahot spot).

If the source eNB determines to perform the handover procedure at step S505, the
source eNB sends ahandover command, instructing the UE to perform the handover to
atarget eNB, to the UE at step S510. The handover command may be transmitted
through ahandover command message.

If the source eNB determines not to perform the handover procedure at step S505,
the source eNB may inform the UE that the source eNB has determined not to perform
the handover procedure by sending ano handover command message to the UE (not
shown). In some embodiments, no handover command information may beincluded in
the handover command message.

In response to the handover command, the UE terminates the connection with the
source eNB and initiates a handover procedure for accessing the cell of the target eNB
at step S515. Concretely, in order to access the target eNB, the UE performs an access
operation related to alayer 1and alayer 2. The access operation related to the layer 1
and the layer 2 may include arandom access operation. When the UE completes the
access to the target eNB, the UE may transmit and receive packet data

Meanwhile, if the source eNB determines to not perform the handover procedure at
step S505, the source eNB may indicate that it does not perform the handover
procedure by sending a specific message to the UE (not shown). The specific message
may be ahandover command message.

FIG. 6 isaflowchart illustrating another example for a selective handover according
to the present invention. This example corresponds to acase where the MSE mea-
surement value of UE isincluded in aproximity indication message and the proximity
indication message is transmitted.

Referring to FIG. 6, asource eNB configures aproximity indication operation for UE
by performing RRC connection reconfiguration at step S600. The RRC connection re-
configuration may be performed through an RRC connection reconfiguration message.

The RRC connection reconfiguration message includes proximity indication con-
figuration information for configuring the proximity indication operation. Here, in-
formation on whether or not an MSE measurement value must beincluded in a
proximity indication message transmitted from the UE to the source eNB may be
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included in the proximity indication configuration information. The MSE measurement
value may be avalue measured by the UE.

For example, the proximity indication configuration information may include in-
formation on the type of cell, and the type of cell may be at least one of a'CSG cell’, a
'pico cell’', a'pico cell for acoverage hole, ‘apico cell for ahot spot', and ‘al cells. For
example, if the type of cell isapico cell for acoverage hole, when UE enters or leaves
the area of the pico cell for acoverage hole, the proximity indication configuration in-
formation is configured so that the MSE measurement value isincluded in the
proximity indication message. In some embodiments, if the type of cell corresponds to
all cells, when UE enters or leaves the areas of al types of cells, the proximity in-
dication configuration information is configured so that the MSE measurement value is
included in the proximity indication message.

The proximity indication configuration information may further include MSE con-
figuration event information along with the information on the type of cell, and the
MSE configuration event information may have an 'entering' or ‘'leaving' value. For
example, if the type of cell isa'pico cell for acoverage hole' and MSE configuration
event information has an 'entering' value, when UE enters the area of the pico cell for a
coverage hole, the proximity indication configuration information is configured so that
the MSE measurement value isincluded in the proximity indication message. In some
embodiments, if the type of cell isa'pico cell for ahot spot' and MSE configuration
event information has a'leaving' value, when UE leaves the area of the pico cell for a
hot spot, the proximity indication configuration information is configured so that the
MSE measurement value isincluded in the proximity indication message.

After the step S600, the UE performs the proximity indication operation by sending
the proximity indication message to the source eNB based on the proximity indication
configuration information at step S605. The proximity indication message may
indicate that 'the UE enters the pico cell' or ‘the UE leaves the pico cell'. The proximity
indication message may further include the MSE measurement value of the UE. The
MSE measurement value may be any one of high, medium, and low. In some em-
bodiments, the UE may make a determination for itself irrespective of the proximity
indication configuration information, include the MSE measurement value in the
proximity indication message, and send the proximity indication message.

After the step S605, the source eNB determines whether or not to perform a
handover based on the received MSE measurement value at step S610. If, as aresult of
the determination at step S610, to not perform the handover isdetermined to be ap-
propriate, subsequent procedures (i.e., steps subsequent to the step S615) are not
performed.

In determining whether or not to perform the handover, the source eNB may use in-
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formation on the type of target eNB (or information on the type of cell of the target
eNB) in addition to the MSE measurement value. Here, the source eNB may use the
information on the type of target eNB when it already has the information on the type
of target eNB or when it may determine whether or not to perform the handover based
on the proximity indication message received from the UE.

In this case, the embodiments 1to 4 described with reference to FIG. 5 may be
applied to the above case.

For example, the source eNB may determine whether or not to perform the handover
based on only the MSE measurement value of the UE. If, as aresult of the deter-
mination, the estimation speed of the UE ishigh, the source eNB may determine to not
perform the handover. If, as aresult of the determination, the estimation speed of the
UE isnot high (e.g., medium or low), the source eNB may determine to perform the
handover.

For another example, the source eNB may determine whether or not to perform the
handover based on only the information on the type of target eNB. If, as aresult of the
determination, the target eNB islocated in apico cell for a coverage hole, the source
eNB may determine to perform the handover. If, as aresult of the determination, the
target eNB islocated in apico cell for ahot spot, the source eNB may determine not to
perform the handover.

For yet another example, the source eNB may determine whether or not to perform
the handover by taking both the MSE measurement value of the UE and the in-
formation on the type of target eNB into consideration. If, as aresult of the deter-
mination, the estimation speed of the UE ishigh and the target eNB islocated in apico
cell for acoverage hole, the source eNB may determine to perform the handover. If, as
aresult of the determination, the estimation speed of the UE ishigh and the target eNB
islocated in apico cell for ahot spot, the source eNB may determine to not perform
the handover. In contrast, if, asaresult of the determination, the estimation speed of
the UE is not high (e.g., medium or low), the source eNB determines to perform the
handover irrespective of information on the type of target eNB (e.g., both for a
coverage hole and for ahot spot).

For yet another example, the source eNB may determine whether or not to perform
the handover by taking not only the MSE measurement value of the UE, but also
frequency information of the information on the type of target eNB into consideration.
If, as aresult of the determination, the estimation speed of the UE ishigh and the target
eNB islocated in apico cell for acoverage hole, the source eNB may determine to
perform the handover irrespective of the frequency of the pico cell (e.g., both an intra
frequency and an inter-frequency). In contrast, if, as aresult of the determination, the
estimation speed of the UE ishigh and the target eNB islocated in apico cell for ahot



21

WO 2013/100659 PCT/KR2012/011630

[158]

[159]

[160]

[161]

[162]

[163]

spot, the source eNB may determine to perform the handover procedure when the pico
cell uses the same frequency as amacro cell, that is, aserving cell, but determines to
not perform the handover procedure when the pico cell uses adifferent frequency from
amacro cell, that is, aserving cell. Meanwhile, if, as aresult of the determination, the
estimation speed of the UE isnot high (e.g., medium or low), the source eNB de-
termines to perform the handover irrespective of the information on the type of target
eNB (e.g., both for a coverage hole and for ahot spot).

After the step S610, the source eNB configures measurement to be performed by the
UE by sending an RRC connection reconfiguration message to the UE at step S615.
Next, the UE reports aresult of the measurement using a measurement report message
at step S620.

The source eNB determines whether or not to perform ahandover based on the mea-
surement report message at step S625. If, as aresult of the determination at step S625,
it is determined to not perform the handover appropriately based on the measurement
report message, even though to perform the handover has been determined to be ap-
propriate at step S610, subsequent procedures (i.e., steps subsequent to step S625) are
not performed.

In this case, the embodiments 1to 4 described with reference to FIG. 5 may be
applied to the above case. If whether or not to perform the handover is not determined
at step S610, the source eNB may determine whether or not to perform the handover
by taking the measurement result of the measurement report message into con-
sideration. In some embodiments, adetermination at step S610 may be changed based
on the measurement result. That is, when the A3 event, that is, acriterion for de-
termining ahandover, is generated, if a measurement result (e.g., RSRP or RSRQ) of a
serving cell isa specific threshold or less, apico cell isdetermined to be used for a
coverage hole. If ameasurement result of aserving cell ishigher than a specific
threshold, apico cell may be determined to be used for ahot spot. Information on the
type of pico cell obtained as described above may be applied in order to determine
whether or not to perform ahandover in the embodiments 1to 4 described with
reference to FIG. 5.

If, as aresult of the determination at step S625, the handover is determined to be
performed, the source eNB requests the handover from the target eNB by sending a
handover request message to the target eNB at step S630.

If the source eNB or the UE is unable to know information on the type of target eNB,
the source eNB may request both information on the type of cell of the target eNB
(e.g., amacro cell, apico cell, or aCSG cell) and an installation object (e.g., a
coverage hole or ahot spot) through the handover request message.

The target eNB determines whether or not to approve the handover based on the
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handover request message at step S635. Although the source eNB has determined to
perform the handover, the handover may be performed only when the target eNB
approves the handover.

The target eNB sends ahandover request acknowledgement message (or a handover
response message), including handover approval information on whether the target
eNB has approved the handover or not, to the source eNB at step S640. The handover
request acknowledgement message may include information on the type of target eNB.
In particular, if the source eNB or the UE has requested information on the type of cell
of the target eNB and an installation object through the handover request message
because it did not know information on the type of target eNB, the target eNB may
send the information on the type of cell of the target eNB and the installation object
through the handover request acknowledgement message.

The source eNB may determine whether or not to perform the handover based on the
handover request acknowledgement message at step S645. If, as aresult of the deter-
mination at step S645, to not perform the handover is determined to be appropriate
based on the handover approval information, even though to perform the handover has
been determined to be appropriate at step S610 or S625, a subsequent procedure (i.e., a
step S650) is not performed.

If, as aresult of the determination at step S645, the handover isfinaly determined to
be performed, the source eNB commands the UE to perform the handover by sending a
handover command message to the UE at step S650.

In response to the handover command message, the UE initiates a procedure for
performing the handover from the source eNB to the target eNB at step S655.

If, as aresult of the determination at step S610, S625, or S645, the handover is de-
termined to not be performed, subsequent procedures are not performed and the source
eNB may inform the UE that it has determined to not perform the handover procedure
through the handover command message (not shown).

FIG. 7 isaflowchart illustrating yet another example for a selective handover
according to the present invention. This example corresponds to a case where the MSE
measurement value of UE isincluded in ameasurement report message and the mea-
surement report message is transmitted.

Referring to FIG. 7, a source eNB configures measurement that will be performed by
UE by sending an RRC connection reconfiguration message to the UE at step S700.
The RRC connection reconfiguration message includes measurement configuration in-
formation for configuring the measurement that will be performed by the UE. Here, in-
formation on whether an MSE measurement value must be included in a measurement
report message transmitted from the UE to the source eNB may be included in the
measurement configuration information. The MSE measurement value may be avaue
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measured by the UE.

For example, the measurement configuration information may include information
on the type of cell, and the type of cell may be at least one of a'CSG cell', a'pico cel’,
a 'pico cell for acoverage hole, 'apico cell for ahot spot', and ‘al cells. For example,
if the type of cell isapico cell for acoverage hole, when UE enters or leaves the area
of the pico cell for acoverage hole, the measurement configuration information is
configured so that the MSE measurement value isincluded in the measurement report
message. In some embodiments, if the type of cell corresponds to al cells, when UE
enters or leaves the areas of all types of cells, the measurement configuration in-
formation is configured so that the MSE measurement value isincluded inthe mea-
surement report message.

The measurement configuration information may further include MSE configuration
event information along with the information on the type of cell, and the MSE con-
figuration event information may have an entering or leaving value. For example, if the
type of cell isapico cell for acoverage hole and an MSE configuration event is
‘entering’, when the UE enters the area of the pico cell for a coverage hole, the mea-
surement configuration information isconfigured so that the MSE measurement value
isincluded in the measurement report message. In some embodiments, if the type of
cell isapico cell for ahot spot and an MSE configuration event is 'leaving’, when the
UE leaves the area of the pico cell for ahot spot, the measurement configuration in-
formation is configured so that the MSE measurement value isincluded inthe mea-
surement report message.

After the step S700, the UE reports aresult of the measurement performed based on
the measurement configuration information to the source eNB using a measurement
report message at step S705.

The measurement report message includes the MSE measurement value of the UE.
The MSE measurement value may be high, medium, or low. As another example, the
UE may make adetermination for itself irrespective of the measurement configuration
information, include the MSE measurement value in the measurement report message,
and then send the measurement report message.

After the step S705, the source eNB determines whether or not to perform a
handover based on the received MSE measurement value at step S710. If, as aresult of
the determination at step S710, to not perform the handover isdetermined to be ap-
propriate, subsequent procedures (i.e., steps subsequent to the step S710) are not
performed. In determining whether or not to perform the handover, information on the
type of target eNB (or information on the type of cell of the target eNB) may be used
in addition to the MSE measurement value. Here, the source eNB may use the in-
formation on the type of target eNB when it aready has the information on the type of
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target eNB or when it may determine whether or not to perform the handover based on
the measurement report message received from the UE.

In this case, the embodiments 1to 4 described with reference to FIG. 5 may be
applied to the above case.

For example, the source eNB may determine whether or not to perform the handover
based on only the MSE measurement value of the UE. If, as aresult of the deter-
mination, the estimation speed of the UE ishigh, the source eNB may determine to not
perform the handover. If, as aresult of the determination, the estimation speed of the
UE isnot high (e.g., medium or low), the source eNB may determine to perform the
handover.

As another example, the source eNB may determine whether or not to perform the
handover based on only the information on the type of target eNB. If, as aresult of the
determination, the target eNB islocated in apico cell for a coverage hole, the source
eNB may determine to perform the handover. If, as aresult of the determination, the
target eNB islocated in apico cell for ahot spot, the source eNB may determine to not
perform the handover.

Asyet another example, the source eNB may determine whether or not to perform
the handover by taking both the MSE measurement value of the UE and the in-
formation on the type of target eNB into consideration. If, as aresult of the deter-
mination, the estimation speed of the UE ishigh and the target eNB islocated in apico
cell for acoverage hole, the source eNB may determine to perform the handover. If, as
aresult of the determination, the estimation speed of the UE ishigh and the target eNB
islocated in apico cell for ahot spot, the source eNB may determine to not perform
the handover. In contrast, if, asaresult of the determination, the estimation speed of
the UE is not high (e.g., medium or low), the source eNB determines to perform the
handover irrespective of information on the type of target eNB (e.g., both for a
coverage hole and for ahot spot).

Asyet another example, the source eNB may determine whether or not to perform
the handover by taking not only the MSE measurement value of the UE, but also
frequency information of the information on the type of target eNB into consideration.
If, as aresult of the determination, the estimation speed of the UE ishigh and the target
eNB islocated in apico cell for acoverage hole, the source eNB may determine to
perform the handover irrespective of the frequency of the pico cell (e.g., both an intra
frequency and an inter-frequency). In contrast, if, as aresult of the determination, the
estimation speed of the UE ishigh and the target eNB islocated in apico cell for ahot
spot, the source eNB may determine to perform the handover procedure when the pico
cell uses the same frequency as amacro cell, that is, aserving cell, but determines to
not perform the handover procedure when the pico cell uses adifferent frequency from
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amacro cell, that is, aserving cell. Meanwhile, if, as aresult of the determination, the
estimation speed of the UE isnot high (e.g., medium or low), the source eNB de-
termines to perform the handover irrespective of the information on the type of target
eNB (e.g., both for a coverage hole and for ahot spot).

If, as aresult of the determination at step S710, the handover is determined to be
performed, the source eNB requests the handover from the target eNB by sending a
handover request message to the target eNB at step S715.

If the source eNB or the UE is unable to know information on the type of target eNB,
the source eNB may request both information on the type of cell of the target eNB
(e.g., amacro cell, apico cell, and aCSG cell) and an installation object (e.g., a
coverage hole or ahot spot) through the handover request message.

The target eNB determines whether or not to approve the handover based on the
handover request message at step S720. Although the source eNB has determined to
perform the handover, the handover may be performed only when the target eNB
approves the handover.

The target eNB sends ahandover request acknowledgement message (or a handover
response message), including handover approval information on whether the target
eNB has approved the handover or not, to the source eNB at step S725. The handover
request acknowledgement message may include information on the type of target eNB.
In particular, if the source eNB or the UE has requested information on the type of cell
of the target eNB and information on an installation object through the handover
request message because it did not know information on the type of target eNB, the
target eNB may send the information on the type of cell of the target eNB and the in-
formation on the installation object through the handover request acknowledgement
message.

The source eNB may determine whether or not to perform the handover based on the
handover approval information (or the handover request acknowledgement message) at
step S730. If, as aresult of the determination at step S730, to not perform the handover
is determined to be appropriate based on the handover approval information even
though to perform the handover has been determined to be appropriate at step S710,
subsequent procedures (i.e., steps subsequent to the step S735) are not performed.

If, as aresult of the determination at step S730, the handover isfinaly determined to
be performed, the source eNB commands the UE to perform the handover by sending a
handover command message to the UE at step S735. In response to the handover
command message, the UE initiates a procedure for performing the handover from the
source eNB to the target eNB at step S740.

If, as aresult of the determination at step S710 or S730, the handover is determined
not to be performed, subsequent procedures are not performed, and the source eNB
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may inform the UE that it has determined to not perform the handover procedure
through the handover command message (not shown).

Meanwhile, aproximity indication operation isnot essential because an MSE mea-
surement value is transmitted through a measurement report message. In this case,
there is an advantage in that information on whether UE accesses apico cell or not
may be obtained through the proximity indication operation. Accordingly, prior to the
transmission of the measurement report message, a source eNB may configure the
proximity indication operation for the UE by performing RRC connection recon-
figuration, and the proximity indication message may be transmitted to the source eNB
based on the RRC connection reconfiguration message (not shown).

FIG. 8isaflowchart illustrating still yet another example for a selective handover
according to the present invention. In this example, the MSE measurement value of UE
istransmitted through an additional MSE report message.

Referring to FIG. 8, UE reports to a source eNB that it has entered the cell area of a
target eNB through an MSE report message at step S800. Here, an MSE measurement
value is also reported through an MSE report message, that is, an additional message.
The MSE measurement value may be avalue measured by the UE and may be high,
medium, or low. The UE may make a determination for itself and send the MSE report
message or may send the MSE report message under the direction of the source eNB.

After the step S800, the source eNB determines whether or not to perform a
handover based on the received MSE measurement value at step S805. If, as aresult of
the determination at step S805, to not perform the handover isdetermined to be ap-
propriate, subsequent procedures (i.e., steps subsequent to the step S810) are not
performed.

In determining whether or not to perform the handover, the source eNB may use in-
formation on the type of target eNB (or information on the type of cell of the target
eNB) in addition to the MSE measurement value. Here, the source eNB may use the
information on the type of target eNB when it already has the information on the type
of target eNB.

In this case, the embodiments 1to 4 described with reference to FIG. 5 may be
applied in the above case.

For example, the source eNB may determine whether or not to perform the handover
based on only the MSE measurement value of the UE. If, as aresult of the deter-
mination, the estimation speed of the UE ishigh, the source eNB may determine to not
perform the handover. If, as aresult of the determination, the estimation speed of the
UE isnot high (e.g., medium or low), the source eNB may determine to perform the
handover.

As another example, the source eNB may determine whether or not to perform the
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handover based on only the information on the type of target eNB. If, as aresult of the
determination, the target eNB islocated in apico cell for a coverage hole, the source
eNB may determine to perform the handover. If, as aresult of the determination, the
target eNB islocated in apico cell for ahot spot, the source eNB may determine to not
perform the handover.

Asyet another example, the source eNB may determine whether or not to perform
the handover by taking both the MSE measurement value of the UE and the in-
formation on the type of target eNB into consideration. If, as aresult of the deter-
mination, the estimation speed of the UE ishigh and the target eNB islocated in apico
cell for acoverage hole, the source eNB may determine to perform the handover. If, as
aresult of the determination, the estimation speed of the UE ishigh and the target eNB
islocated in apico cell for ahot spot, the source eNB may determine to not perform
the handover. In contrast, if, asaresult of the determination, the estimation speed of
the UE is not high (e.g., medium or low), the source eNB determines to perform the
handover irrespective of information on the type of target eNB (e.g., both for a
coverage hole and for ahot spot).

Asyet another example, the source eNB may determine whether or not to perform
the handover by taking not only the MSE measurement value of the UE, but also
frequency information of the information on the type of target eNB into consideration.
If, as aresult of the determination, the estimation speed of the UE ishigh and the target
eNB islocated in apico cell for acoverage hole, the source eNB may determine to
perform the handover irrespective of the frequency of the pico cell (e.g., both an intra-
frequency and an inter-frequency). In contrast, if, as aresult of the determination, the
estimation speed of the UE ishigh and the target eNB islocated in apico cell for ahot
spot, the source eNB may determine to perform the handover procedure when the pico
cell uses the same frequency as amacro cell, that is, aserving cell, but determines to
not perform the handover procedure when the pico cell uses adifferent frequency from
amacro cell, that is, aserving cell. Meanwhile, if, as aresult of the determination, the
estimation speed of the UE isnot high (e.g., medium or low), the source eNB de-
termines to perform the handover irrespective of the information on the type of target
eNB (e.g., both for a coverage hole and for ahot spot).

After the step S805, the source eNB configures the measurement that will be
performed by the UE by sending an RRC connection reconfiguration message to the
UE at step S810. The RRC connection reconfiguration message includes measurement
configuration information for configuring the measurement that will be performed by
the UE.

The UE reports aresult of the measurement performed based on the measurement
configuration information to the source eNB using ameasurement report message at
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received measurement report message and M SE measurement value at step S820. If, as
aresult of the determination at step S820, to not perform the handover is determined to
be appropriate based on the measurement report message even though to perform the
handover has been determined to be appropriate at step S805, subsequent procedures
(i.e., steps subsequent to step S825) are not performed.

For example, the embodiments 1to 4 described with reference to FIG. 5 may be
applied to the above case. If, as aresult of the determination at step S805, the handover
is determined not to be performed, the source eNB may determine whether or not to
perform the handover by taking the measurement report message into consideration.

If, as aresult of the determination at step S820, the handover is determined to be
performed, the source eNB requests the handover from the target eNB by sending a
handover request message to the target eNB at step S825.

If the source eNB or the UE is unable to know information on the type of target eNB,
the source eNB may request both information on the type of cell of the target eNB
(e.g., amacro cell, apico cell, and aCSG cell) and an installation object (e.g., a
coverage hole or ahot spot) through the handover request message.

The target eNB determines whether or not to approve the handover based on the
handover request message at step S830. Although the source eNB has determined to
perform the handover, the handover may be performed only when the target eNB
approves the handover.

The target eNB sends ahandover request acknowledgement message (or a handover
response message), including handover approval information on whether the target
eNB has approved the handover or not, to the source eNB at step S835. The handover
request acknowledgement message may include information on the type of target eNB.
In particular, if the source eNB or the UE has requested information on the type of cell
of the target eNB and information on an installation object through the handover
request message because it did not know information on the type of target eNB, the
target eNB may send the information on the type of cell of the target eNB and the in-
formation on the installation object through the handover request acknowledgement
message.

The source eNB may determine whether or not to perform the handover based on the
handover approval information and the information on the type of target eNB at step
S840. If, as aresult of the determination at step S840, to not perform the handover is
determined to be appropriate based on the handover approval information even though
to perform the handover has been determined to be appropriate at step S805 or S820, a
subsequent procedure (i.e., astep S845) is not performed.
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For example, the embodiments 1to 4 described with reference to FIG. 5 may be
applied to the above case.

If, as aresult of the determination at step S840, the handover isfinally determined to
be performed, the source eNB commands the UE to perform the handover by sending a
handover command message to the UE at step S845. In response to the handover
command message, the UE initiates a procedure for performing the handover from the
source eNB to the target eNB at step S850.

If, as aresult of the determination at step 805, S820, or S840, the handover is de-
termined to not be performed, subsequent procedures are not performed, and the source
eNB may inform the UE that it has determined to not perform the handover procedure
through the handover command message (not shown).

Meanwhile, aproximity indication operation isnot essential because an MSE mea-
surement value is transmitted through a measurement report message. In this case,
there is an advantage in that information on whether UE accesses apico cell or not
may be obtained through the proximity indication operation. Accordingly, prior to the
transmission of the measurement report message, a source eNB may configure the
proximity indication operation for the UE by performing RRC connection recon-
figuration, and the proximity indication message may be transmitted to the source eNB
based on the RRC connection reconfiguration message (not shown).

FIG. 9isaflowchart illustrating still yet another example of a selective handover
procedure according to the present invention.

Referring to FIG. 9, when a source eNB requests an MSE measurement value from
UE at step S900, the UE sends amessage (e.g., aproximity indication message, a mea-
surement report message, or an MSE report message), including the MSE mea-
surement value, to the source eNB at step S905.

After the step S905, the source eNB determines whether or not to perform a
handover based on the received MSE measurement value at step S910. In determining
whether or not to perform the handover, information on the type of target eNB (or in-
formation on the type of cell of the target eNB) may also be used in addition to the
MSE measurement value. Here, the information on the type of target eNB (or the in-
formation on the type of cell of the target eNB) may be used when the source eNB
already has the information on the type of target eNB or a determination may be made
based on the message received from the UE. The embodiments 1to 4 described with
reference to FIG. 5 may be applied to this case.

If, as aresult of the determination at step S910, the handover is determined not to be
performed, the source eNB informs the UE that it has determined to not perform the
handover procedure by sending ano handover command to the UE. In some em-
bodiments, information on the no handover command may be included in a handover
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command message (or an RRC connection reconfiguration message).

FIG. 10 isaflowchart illustrating the operation of UE for performing ahandover se-
lectively in accordance with the present invention.

Referring to FIG. 10, the UE sends an MSE measurement value to a source eNB
while transmitting and receiving data to and from the source eNB at step S1000. The
MSE measurement value may be transmitted through aproximity indication message
or ameasurement report message. In some embodiments, the MSE measurement value
may be transmitted through anew message, such as RRC signaling or a MSE report
message.

The UE receives ahandover command, instructing to perform ahandover to atarget
eNB, from the source eNB at step S1005. The handover command may be transmitted
through ahandover command message.

The handover command could have been determined by the source eNB based on the
MSE measurement value of the UE. In determining whether or not to perform the
handover, information on the type of target eNB (or information on the type of cell of
the target eNB) may be used in addition to the MSE measurement value of the UE.

In response to the handover command, the UE terminates the connection with the cell
of the source eNB and initiates a handover procedure for accessing the cell of the
target eNB at step S1010. Concretely, in order to access the target eNB, the UE
performs an access operation related to alayer 1 and alayer 2. The access operation
related to the layer 1and the layer 2 may include an operation such as random access.
When the access to the target eNB is completed, the UE is able to transmit and receive
packet data.

FIG. 11lisaflowchart illustrating the operation of a source eNB for performing a
handover selectively in accordance with the present invention.

Referring to FIG. 11, the source eNB receives an MSE measurement value from UE
at step SI 100. The MSE measurement value may be transmitted through a proximity
indication message or a measurement report message. In some embodiments, the MSE
measurement value may be transmitted through anew message, such as RRC signaling
or aMSE report message.

The source eNB determines whether or not to perform ahandover based on the MSE
measurement value of the UE at step Sl 105. In determining whether or not to perform
the handover, information on the type of target eNB (or information on the type of cell
of the target eNB) may be used in addition to the MSE measurement value of the UE.
The information on the type of target eNB may be directly provided by apico cell or
may be determined by apico cell based on information (e.g., a measurement report)
received from the UE. For example, the embodiments 1to 4 of FIG. 5 may be applied
to amethod for determining whether or not to perform the handover procedure based
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on the MSE measurement value or the information on the type of target eNB.

For example, the source eNB may determine whether or not to perform the handover
based on only the MSE measurement value of the UE. If, as aresult of the deter-
mination, the estimation speed of the UE ishigh, the source eNB may determine not to
perform the handover. If, as aresult of the determination, the estimation speed of the
UE isnot high (e.g., medium or low), the source eNB may determine to perform the
handover.

For another example, the source eNB may determine whether or not to perform the
handover based on only the information on the type of target eNB. If, as aresult of the
determination, the target eNB islocated in apico cell for acoverage hole, the source
eNB may determine to perform the handover. If, as aresult of the determination, the
target eNB islocated in apico cell for ahot spot, the source eNB may determine to not
perform the handover.

Asyet another example, the source eNB may determine whether or not to perform
the handover by taking both the MSE measurement value of the UE and the in-
formation on the type of target eNB into consideration. If, as aresult of the deter-
mination, the estimation speed of the UE ishigh and the target eNB islocated in apico
cell for acoverage hole, the source eNB may determine to perform the handover. If, as
aresult of the determination, the estimation speed of the UE ishigh and the target eNB
islocated in apico cell for ahot spot, the source eNB may determine to not perform
the handover. In contrast, if, asaresult of the determination, the estimation speed of
the UE is not high (e.g., medium or low), the source eNB determines to perform the
handover irrespective of information on the type of target eNB (e.g., both for a
coverage hole and for ahot spot).

For yet another example, the source eNB may determine whether or not to perform
the handover by taking not only the MSE measurement value of the UE, but also
frequency information of the information on the type of target eNB into consideration.
If, as aresult of the determination, the estimation speed of the UE ishigh and the target
eNB islocated in apico cell for acoverage hole, the source eNB may determine to
perform the handover irrespective of the frequency of the pico cell (e.g., both an intra-
frequency and an inter-frequency). In contrast, if, as aresult of the determination, the
estimation speed of the UE ishigh and the target eNB islocated in apico cell for ahot
spot, the source eNB may determine to perform the handover procedure when the pico
cell uses the same frequency as amacro cell, that is, aserving cell, but determines to
not perform the handover procedure when the pico cell uses adifferent frequency from
amacro cell, that is, aserving cell. Meanwhile, if, as aresult of the determination, the
estimation speed of the UE isnot high (e.g., medium or low), the source eNB de-
termines to perform the handover irrespective of the information on the type of target
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eNB (e.g., both for a coverage hole and for ahot spot).

The source eNB sends ahandover command, instructing the UE to perform the
handover to the target eNB, to the UE at step Sl 110. The handover command may be
transmitted through ahandover command message.

In response to the handover command, the UE terminates the connection with the cell
of the source eNB and initiates a handover procedure for accessing the cell of the
target eNB at step Sl 115.

FIG. 12 isablock diagram of an eNB 1250 and UE 1200 which perform ahandover
in accordance with an embodiment of the present invention. The eNB 1250 may be a
source eNB.

Referring to FIG. 12, the UE 1200 includes areception unit 1210 and atransmission
unit 1220.

The reception unit 1210 receives an RRC connection reconfiguration message from
the eNB 1250. The RRC connection reconfiguration message may include proximity
indication configuration information for configuring aproximity indication operation.
The proximity indication configuration information may include information on
whether or not an MSE measurement value must be included in aproximity indication
message transmitted from the UE to the source eNB. Furthermore, the RRC connection
reconfiguration message includes measurement configuration information for con-
figuring the measurement that will be performed by the UE. Here, the information on
whether or not the MSE measurement value must be included in a measurement report
message transmitted from UE to a source eNB may beincluded in the measurement
configuration information. The proximity indication configuration information or the
measurement configuration information includes information on the type of cell, and
the type of cell may be at least one of a CSG cell, apico cell, apico cell for acoverage
hole, apico cell for ahot spot, and al cells. The proximity indication configuration in-
formation or the measurement configuration information may further include in-
formation on an MSE configuration event along with the information on the type of
cell, and the information on the MSE configuration event may have an entering or
leaving value.

The reception unit 1210 receives ahandover command from the eNB 1250. The
handover command may be transmitted through ahandover command message. If itis
determined not to perform ahandover, the reception unit 1210 receives a no handover
command message. The no handover command message indicates that ahandover
procedure has been determined to not be performed. The no handover command
message may be included in the handover command message.

The transmission unit 1220 transmits an MSE measurement value to the source eNB
1250. The MSE measurement value may be transmitted through aproximity indication
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message or a measurement report message. In some embodiments, the MSE mea-
surement value may be transmitted through an MSE report message, that is, a new
message, such as RRC signaling.

The eNB 1250 includes areception unit 1260, a determination unit 1270, and a
transmission unit 1280.

The eNB 1250 may be a source eNB in ahandover.

The reception unit 1260 receives an MSE measurement value from the UE 1200. The
MSE measurement value may be received through aproximity indication message or a
measurement report message. In some embodiments, the MSE measurement value may
be received through anew message, such as RRC signaling.

The determination unit 1270 determines whether or not to perform ahandover based
on the MSE measurement value. In determining whether or not to perform the
handover, information on the type of target eNB (or information on the type of cell of
the target eNB) may be used in addition to the MSE measurement value of the UE. The
type of target eNB includes the type of pico cell for acoverage hole and the type of
pico cell for ahot spot. Meanwhile, the information on the type of target eNB may be
directly provided by apico cell or may be determined by apico cell based on in-
formation (e.g., ameasurement report) received from the UE.

The determination unit 1270 determines whether or not to perform the handover
based on only the MSE measurement value of the UE. If the estimation speed of the
UE ishigh, the determination unit 1270 may determine to not perform the handover. If
the estimation speed of the UE is not high (e.g., medium or low), the determination
unit 1270 may determine to perform the handover.

Furthermore, the determination unit 1270 may determine whether or not to perform
the handover based on only the information on the type of target eNB. If the target
eNB islocated in apico cell for acoverage hole, the determination unit 1270 may
determine to perform the handover. If the target eNB islocated in apico cell for ahot
spot, the determination unit 1270 may determine to not perform the handover.

Furthermore, the determination unit 1270 may determine whether or not to perform
the handover by taking both the MSE measurement value of the UE and the in-
formation on the type of target eNB into consideration. If the estimation speed of the
UE ishigh and the target eNB islocated in apico cell for acoverage hole, the deter-
mination unit 1270 may determine to perform the handover. If the estimation speed of
the UE ishigh and the target eNB islocated in apico cell for ahot spot, the deter-
mination unit 1270 may determine to not perform the handover. In contrast, if the es-
timation speed of the UE is not high (e.g., medium or low), the determination unit
1270 determines to perform the handover irrespective of information on the type of
target eNB (e.g., both for a coverage hole and for ahot spot).
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Furthermore, the determination unit 1270 may determine whether or not to perform
the handover by taking not only the MSE measurement value of the UE, but also
frequency information of the information on the type of target eNB into consideration.
If the estimation speed of the UE ishigh and the target eNB islocated in apico cell for
acoverage hole, the determination unit 1270 may determine to perform the handover
irrespective of the frequency of the pico cell (e.g., both an intra-frequency and an inter-
frequency). In contrast, if the estimation speed of the UE ishigh and the target eNB is
located in apico cell for ahot spot, the determination unit 1270 may determine to
perform the handover procedure when the pico cell uses the same frequency as a macro
cell, that is, a serving cell, but determines to not perform the handover procedure when
the pico cell uses adifferent frequency from amacro cell, that is, a serving cell.
Meanwhile, if the estimation speed of the UE isnot high (e.g., medium or low), the de-
termination unit 1270 determines to perform the handover irrespective of the in-
formation on the type of target eNB (e.g., both for a coverage hole and for ahot spot).

The transmission unit 1280 sends ahandover command to the UE 1200. If itis de-
termined to perform the handover procedure, the transmission unit 1280 sends a
handover command, instructing the UE to perform the handover to the target eNB, to
the UE. The handover command may be transmitted through ahandover command
message. If itisdetermined to not perform the handover procedure, the transmission
unit 1280 informs the UE that the handover procedure has been determined to not be
performed. This information may also be transmitted through the handover command
message.

The transmission unit 1280 sends an RRC connection reconfiguration message to the
UE. The RRC connection reconfiguration message may include proximity indication
configuration information for configuring aproximity indication operation. The
proximity indication configuration information may include information on whether an
MSE measurement value must be included in aproximity indication message or not.
The RRC connection reconfiguration message further includes measurement con-
figuration information for configuring the measurement to be performed by the UE.
Here, information on whether the MSE measurement value must be included in a mea-
surement report message or not may be included in the measurement configuration in-
formation. The proximity indication configuration information or the measurement
configuration information includes information on the type of cell, and the type of cell
may be at least one of aCSG cell, apico cell, apico cell for acoverage hole, apico
cell for ahot spot, or al cells. The proximity indication configuration information or
the measurement configuration information may further include information on an
MSE configuration event along with the information on the type of cell, and the in-
formation on the MSE configuration event may have an entering or leaving value.
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In the above exemplary system, although the methods have been described based on
the flowcharts in the form of a series of steps or blocks, the present invention is not
limited to the sequence of the steps, and some of the steps may be performed in a
different order from that of other steps or may be performed simultaneous to other
steps. Furthermore, those skilled in the art will understand that the steps shown in the
flowchart are not exclusive and the steps may include additional steps or that one or
more steps in the flowchart may be deleted without affecting the scope of the present
invention.

The above embodiments include various aspects of examples. Although all possible
combinations for representing the various aspects may not be described, those skilled
in the art will appreciate that other combinations are possible. Accordingly, the present
invention should be construed as including all other replacements, modifications, and
changes which fall within the scope of the claims.
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Claims

A method of aeNodeB (eNB) performing a selective handover in a
wireless communication system, the method comprising:

receiving aMobility State Estimation (M SE) measurement value of
User Equipment (UE) from the UE;

determining whether or not to perform ahandover based on the MSE
measurement value and information on atype of atarget eNB; and
sending ahandover command message to the UE based on the de-
termined result,

wherein the MSE measurement value comprises information on an es-
timation speed of the UE, and the estimation speed of the UE is high,
medium, or low.

The method of claim 1, further comprising receiving information on a
type of cell of the target eNB to which the UE will perform the
handover,

wherein the type of cell of the target eNB is acell for acoverage hole
or acell for ahot spot.

The method of claim 2, further comprising receiving information on a
type of cell of the target eNB from the target eNB, before determining
whether or not to perform the handover.

The method of claim 2, further comprising determining the type of cell
of the target eNB based on aresult of measurement performed by the
UE, before determining whether or not to perform the handover,
wherein the type of cell of the target eNB is determined to be the cell
for the coverage hole if the result of the measurement is a specific
threshold or lower, and

the type of cell of the target eNB is determined to be the cell for the hot
spot if the result of the measurement is higher than the specific
threshold.

The method of claim 2, wherein in the determining of whether or not to
perform the handover based on the MSE measurement value, the
handover is determined to not be performed if the estimation speed of
the UE is high and the handover is determined to be performed if the
estimation speed of the UE is medium or low.

The method of claim 2, wherein:

in the determining of whether or not to perform the handover based on
the MSE measurement value, whether or not to perform the handover is
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determined by taking the information on the type of cell of the target
eNB into consideration,

if the estimation speed of the UE ishigh, the handover is determined to
be performed if the type of cell of the target eNB isthe cell for the
coverage hole and the handover is determined to not be performed if
the type of cell of the target eNB isthe cell for the hot spot, and

if the estimation speed of the UE is medium or low, the handover is de-
termined to be performed.

The method of claim 2, wherein:

in the determining of whether or not to perform the handover based on
the MSE measurement value, whether or not to perform the handover is
determined by taking the information on the type of cell of the target
eNB into consideration,

if the estimation speed of the UE is high, the handover is determined to
be performed if the type of cell of the target eNB isthe cell for the
coverage hole and the cell of the target eNB uses an identical frequency
with that of the cell of the eNB, and the handover is determined to not
be performed if the type of cell of the target eNB isthe cell for the hot
spot and the cell of the target eNB uses a different frequency from that
of the cell of the eNB, and

if the estimation speed of the UE is medium or low, the handover is de-
termined to be performed.

The method of claim 1, further comprising sending proximity in-
dication configuration information for configuring aproximity in-
dication operation, indicating that the UE enters or leaves acell having
aClosed Subscriber Group (CSG) ID in aCSG white list of the UE,
through aRadio Resource Control (RRC) connection reconfiguration
message,

wherein the proximity indication configuration information comprises
information on whether or not the MSE measurement value of the UE
has to be included in aproximity indication message transmitted from
the UE to the eNB, and

the MSE measurement value isreceived from the UE through the
proximity indication message.

The method of claim 1, further comprising sending measurement con-
figuration information for configuring the measurement performed by
the UE through an RRC connection reconfiguration message,

wherein the measurement configuration information comprises in-
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formation on whether or not the MSE measurement value of the UE has
to be included in a measurement report message transmitted from the
UE to the eNB, and

the MSE measurement value isreceived from the UE through the mea-
surement report message.

The method of claim 1, wherein the MSE measurement value is
received through an MSE report message.

The method of claim 1, further comprising:

sending ahandover request message, requesting the handover, to the
target eNB; and

receiving ahandover request acknowledgement message comprising in-
formation on whether the target eNB has approved the handover or not,
wherein whether or not to perform the handover is determined based on
the handover request acknowledgement message.

The method of clam 11, wherein:

the handover request message comprises information requesting the in-
formation on atype of cell of the target eNB, and

the handover request acknowledgement message further comprises the
information on the type of cell of the target eNB.

The method of claim 1, wherein if the eNB determines not to perform
the handover, the handover command message comprises information
indicating that the handover is not performed.

A method of User Equipment (UE) performing a selective handover in
awireless communication system, the method comprising:

receiving proximity indication configuration information for con-
figuring aproximity indication operation, indicating that the UE enters
or leaves acell having aClosed Subscriber Group (CSG) ID in aCSG
white list of the UE, through aRadio Resource Control (RRC)
connection reconfiguration message;

sending aproximity indication message, comprising a Mobility State
Estimation (MSE) measurement value of the UE, to aeNodeB (eNB)
based on the proximity indication configuration information; and
receiving ahandover command message comprising information on
whether or not to perform a handover,

wherein the proximity indication configuration information comprises
information on whether the MSE measurement value has to be included
in the proximity indication message or not, the MSE measurement
value comprises information on an estimation speed of the UE, and the
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estimation speed of the UE ishigh, medium, or low.

The method of claim 14, wherein:

the proximity indication configuration information further comprises a
parameter for atype of cell,

the type of cell isaCSG cell, apico cell, apico cell for acoverage
hole, apico cell for ahot spot, or al cells, and

if the UE enters or leaves acell indicated by the parameter for the type
of cell, the MSE measurement value isincluded in the proximity in-
dication message.

The method of claim 15, wherein:

the proximity indication configuration information further comprises a
parameter for an MSE configuration event,

the MSE configuration event is entering or leaving, and

when an event indicated by the MSE configuration event is generated
for acell indicated by the parameter for the type of cell, the MSE mea-
surement value isincluded in the proximity indication message.

A eNodeB (eNB) for performing a selective handover in awireless
communication system, the eNB comprising:

areception unit configured to receive a Mobility State Estimation
(MSE) measurement value of User Equipment (UE) from the UE;
adetermination unit configured to determine whether or not to perform
ahandover based on the MSE measurement value; and

atransmission unit configured to send ahandover command message to
the UE based on aresult of the determination of the determination unit,
wherein the MSE measurement value comprises information on an es-
timation speed of the UE, and the estimation speed of the UE is high,
medium, or low.

User Equipment (UE) for performing a selective handover in awireless
communication system, the UE comprising:

areception unit configured to receive proximity indication con-
figuration information for configuring aproximity indication operation,
indicating that the UE enters or leaves acell having a Closed
Subscriber Group (CSG) ID in a CSG white list of the UE, through a
Radio Resource Control (RRC) connection reconfiguration message;
and

atransmission unit configured to send aproximity indication message,
comprising aMobility State Estimation (MSE) measurement value of
the UE, to aeNodeB (eNB) based on the proximity indication con-
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figuration information,

wherein the reception unit receives ahandover command message
comprising information on whether or not to perform ahandover,

the proximity indication configuration information comprises in-
formation on whether the M SE measurement value has to be included
in the proximity indication message or not, and

the M SE measurement value comprises information on an estimation
speed of the UE, and the estimation speed of the UE is high, medium,
or low.
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