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Description

METHOD FOR HANDOVER IN MULTICARRIER-BASED

MOBILE COMMUNICATION SYSTEM AND MOBILE COM-

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

MUNICATION TERMINAL THEREFOR
Technical Field

The present invention relates to a handover technique in a multicarrier-based mobile
communication system, and in particular, to a method for handover in a multicarrier-
based mobile communication system having different channel gain for each subcarrier

and a mobile communication terminal therefor.

Background Art

When a mobile communication terminal moves from a serving cell (or sector) to
another cell (or sector), a process of transferring a traffic channel to the second cell so
as to maintain a call is referred to as handover or handoff.

In a mobile communication service system, a handoff determining standard includes
a received signal strength, an averaging dimension, a threshold, or a hysteresis margin.
A handoff determining algorithm is suggested by combination of these standards and
used in the mobile communication service system.

First, a relative signal strength comparing method selects a strongest signal among
signals which have reached a base station in any case. The strongest signal is selected
using an averaged value of the received signals.

Next, a signal strength comparing method including a threshold performs handover
in the case that a received signal strength of a currently connected base station is
smaller than a threshold and a received signal strength of another base station is larger
than the received signal strength of the currently connected base station.

Next, a signal strength comparing method including a hysteresis performs handover
only in the case that a received signal strength of a new base station is sufficiently
larger than a received signal strength of a currently connected base station. This
method may prevent a ping-pong effect (i.e. a repetitive handover phenomenon)
caused by rapid vibration of received signal strength of the two base stations.

Next, a signal strength comparing method including a hysteresis and a threshold
performs handover in the case that a received signal strength of a currently connected
base station is smaller than a threshold, and a received signal strength of a new base
station is larger than the received signal strength of the currently connected base
station by a preset hysteresis margin.

As such, in a cellular mobile communication system, handover supports mobility of

a user and increases the capacity of a system according to techniques, and thus is
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handled as an important issue.

However, conventional studies related to handover are mainly about a CDMA
(Code Division Multiple Access) system, and in the case of a CDMA system, a char-
acteristic by frequency selective fading is averaged out in a despreading process, and
thus there is a limitation in applying a handover technique used in the CDMA to an
OFDMA (Orthogonal Frequency Division Multiple Access) system.

A conventional CDMA mobile communication system uses a single carrier, and
thus uses an averaged value of received signal strength over the whole bandwidth so as
to determine whether to perform handover. However, an OFDMA mobile com-
munication system uses a plurality of subcarriers having orthogonal frequencies and
different channel gains, and thus different received signal strength for each subcarrier
should be individually considered, but if the above-mentioned handover technique
used in CDMA is applied to the OFDMA mobile communication system, an un-
necessary power loss is disadvantageously generated at every handover.

Therefore, it requires development of a handover method available for different
channel gain for each subcarrier in an OFDMA mobile communication system having

different channel gain for each subcarrier.
Disclosure of Invention

Technical Problem

The present invention is designed to solve the above-mentioned problems, and
therefore it is an object of the present invention to provide a method for handover in a
multicarrier-based mobile communication system which performs handover by each
subcarrier to obtain a channel gain and reduce an interference amount, thereby
improving performance of the system, and a mobile communication terminal therefor.
Technical Solution

In order to achieve the above-mentioned objects, a method for handover of a
mobile communication terminal in a multicarrier-based mobile communication system
according to the present invention includes the steps for the mobile communication
terminal receiving subcarriers allocated from a target base station when entering a
handover area; comparing subcarriers allocated from a source base station with the
subcarriers allocated from the target base station to select a subcarrier to be used
during handover; and feeding back information of a unselected subcarrier to a base
station which has allocated the corresponding subcarrier.

And, a mobile communication terminal for performing handover in a multicarrier-
based mobile communication system according to the present invention includes a
received power measuring means for measuring channel gains of subcarriers received

from a source base station and channel gains of subcarriers received from a target base
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station; a subcarrier selecting means for comparing the subcarriers received from the
source base station with the subcarriers received from the target base station to select a
subcarrier to be used during handover; and a feedback means for feeding back in-
formation of a subcarrier not selected by the subcarrier selecting means to a base
station that has transmitted the corresponding subcarrier.

Further, a recording medium for recording a program readable by a mobile com-
munication terminal for performing handover in a multicarrier-based mobile com-
munication system according to the present invention has a first function for receiving
subcarriers allocated from a target base station when the mobile communication
terminal enters a handover area; a second function for comparing subcarriers allocated
from a source base station with the subcarriers allocated from the target base station to
select a subcarrier to be used during handover; and a third function for feeding back in-
formation of a unselected subcarrier to a base station that has allocated the cor-

responding subcarrier.

Brief Description of the Drawings

Preferred embodiments of the present invention will be more fully described in the
following detailed description, taken accompanying drawings. However, it should be
understood that the description proposed herein is just a preferable example for the
purpose of illustrations only, not intended to limit the scope of the invention. In the
drawings:

FIG. 1 is a view of an example illustrating signals received from interference base
stations of IIG and OIG.

FIG. 2 is a graph of an example illustrating a normalized relative interference
amount according to traffic load.

FIG. 3 is a flowchart illustrating a method for handover in accordance with a
preferred embodiment of the present invention.

FIG. 4 is a block diagram illustrating a main configuration of a mobile com-
munication terminal in accordance with an exemplary embodiment of the present
invention.

Best Mode for Carrying Out the Invention

Hereinafter, preferred embodiments of the present invention will be described in
detail with reference to the accompanying drawings. Prior to the description, it should
be understood that the terms used in the specification and the appended claims should
not be construed as limited to general and dictionary meanings, but interpreted based
on the meanings and concepts corresponding to technical aspects of the present
invention on the basis of the principle that the inventor is allowed to define terms ap-

propriately for the best explanation. Therefore, the description proposed herein is just a
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preferable example for the purpose of illustrations only, not intended to limit the scope
of the invention, so it should be understood that other equivalents and modifications
could be made thereto without departing from the spirit and scope of the invention.

A method for handover in an OFDMA cellular system according to the present
invention uses the facts (1) that an interference amount affecting each subcarrier is in
proportion to traffic load, and (2) that channel gains are different by each subcarrier in
the OFDMA cellular system.

First of all, a characteristic of a multi-cell interference in an OFDMA cellular
system is described.

Interference base stations are defined as all base stations to which a mobile com-
munication terminal is not connected. A signal transmitted to a mobile communication
terminal from an interference base station p separated by distance r experiences
propagation delay of AP:rP/C, where c is a velocity of propagation of electromagnetic
waves.

The interference base stations in an OFDMA system may be divided into two
groups according to a relation between AP and TCP (length of Cyclic Prefix).

A first interference group is located relatively close to a mobile communication
terminal, and thus a propagation delay time is shorter than TCP even though a multi-
path delay time is added to the propagation delay time. Such interference group is
referred to as an inner interference group (hereinafter referred to as TIG'). A base
station p of IIG satisfies

AP+ T < TCPfor pe lIG

where AP is a propagation time, and T  is a multi-path delay time.

max

max

A second interference group is separated from a mobile communication terminal,
and thus a propagation delay time (AP) is longer than TCP. Such interference group is
referred to as an outer interference group (hereinafter referred to as 'OIG'). A base
station p of OIG satisfies

AP > TCP for pe OIG

FIG. 1 is a view of an example illustrating signals received from interference base
stations of IIG and OIG, and (a) of FIG. 1 represents a signal received from a currently
connected base station (hereinafter referred to as 'a source base station'), (b) represents
a signal received from an inner interface base station, and (c) represents a signal
received from an outer interface base station.

As shown in (b) of FIG. 1, a sum of a propagation delay time and a multi-path delay
time of a signal transmitted from an interference base station p of IIG to a mobile com-
munication terminal is smaller than a time length of CP (Cyclic Prefix), and thus there
is no interference between adjacent data symbols (Xp’o, Xp,—l)’ and as shown in (c) of

FIG. 1, a sum of a propagation delay time and a multi-path delay time of a signal
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transmitted from an interference base station p of OIG to a mobile communication
terminal is larger than a time length of CP, and thus an interference is generated

between adjacent data symbols (x o X 1).
P> 05

(1) Interference from interference base station of IIG
A signal from an interference base station p of IIG is received within TCP, and thus
the received signal is given by

[Formula 1]

Y, (m)y=JL(r)H , ,(m)X , (m)e A N(k).

where m is an identifier of a subcarrier, AP is a propagation delay time taken to
receive a signal from an interference base station p to a mobile communication
terminal, X 1s a signal that the interference base station p carries on the subcarrier m,
H isa Channel gain that the subcarrier m is experienced by an ambient microwave
reﬁectlve environment, L (r ) is attenuation and shadow fading of a signal according to
distance when the interferlerice base station p is separated from the mobile com-
munication terminal by distance r, and N(k) is a white noise in the mobile com-
munication terminal.

As described above, a signal from the interference base station of IIG is received
within TCP, and thus an Inter Symbol Interference (ISI) is not generated, buta co-
channel interference (hereinafter referred to as 'CCI') affecting subcarrier-to-subcarrier
is generated. At this time, the total interference amount that the interference base
station of IIG affects the subcarrier m in use, which is allocated from the interference

base station to which the mobile communication terminal is currently connected, is

given by
[Formula 2]

where PIIG is the number of all base stations of IIG.

If signals transmitted from different base stations have no correlation to each other,
and even though signals are transmitted from the interference base station p, the
signals have no correlation between OFDMA symbols, the total interference amount
received from the interference base stations of IIG is given by

[Formula 3]
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Tiom)=> " Fln,]
P
where 1 is a channel gain of the subcarrier m when the interference base station p
P

carries data on the subcarrier m.

(2) Interference from interference base station of OIG

As illustrated in FIG. 1, a signal received from an interference base station of OIG
is different from a signal received from an interference base station of IIG. AP is longer
than TCP, and thus besides an ith symbol being currently received, a portion of an i-1th
symbol affects. Both of a portion of an ith symbol and a portion of an i-1th symbol are
included in a fast fourier transform (FFT) integral calculus area, and thus the ith
symbol and the i-1th symbol affect each other, thereby generating an Inter Symbol In-
terference (hereinafter referred to as 'ISI'). Further, IST in an OFDMA system breaks
orthogonality between subcarriers, thereby generating interference between signals
carried on the subcarriers, which is referred to as Inter Channel Interference
(hereinafter referred to as 'ICI'). ICI means that leakage of power carried on a
subcarrier affects all of the other subcarriers. This is different from the interference of
interference base stations of 11G, in that the interference of interference base stations of
IIG is CCI affecting subcarrier-to-subcarrier.

Assuming that OIG has the total POIG number of interference base stations, a signal
received from the interference base station p of OIG in time domain is given by

[Formula 4]

DO = LTS by 1= B, (— B, —7) 4 (1)

where n(t) is a complex gaussian noise and has NO/2 of power spectral density, / is
a Ist channel among the L number of multi-path, and i is time of a transmitted symbol.
A value which is carried on the mth subcarrier and transmitted during a demodulation
process of y (t), is given by

[Formulap 15 ]

— , —I2T i (1T
Y, ()= ¥, (e’ dt

1 [‘lTx +7,
’ of T,
7:[ ! i

where TS is a length of an OFDM symbol including CP, Tu is a length of an OFDM
symbol with CP subtracted from TS, and fm is a frequency of the mth subcarrier.

At this time, AP is larger than TCP, and thus a portion of an ith symbol and a portion
of an i-1th symbol among two consecutive transmitted symbols enter a fast fourier

transform (FFT) integral calculus area. Accordingly, y (t) is separately expressed into
P.1
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an ith symbol part and an i-1th symbol part. To check influence that a subcarrier k has
ICI by ISI on the subcarrier m, a signal of time domain corresponding to the subcarrier
k is given by

[Formula 6]

P =T =, 15Ty Ty = X, (0T pe ol

u

y(1—t) | -1, +7,<t<T - A = Lvao(k)e"”fk“’T‘:’ , peOIG

u ra \/Tu
When the above [Formula 6] is substituted for [Formula 5], influence that power
carried on the kth subcarrier by the interference base station p has on the mth
subcarrier of the mobile communication terminal connected to the source base station,
is given by

[Formula 7]

1y, (m)

1 »—Top+7y L-1 I
:ﬁm"/’AP [;h})‘L[Xp‘l(k)e./ Al 1T |,

1 A,
r ).

J2EEt Apjd[

L-1

afelt—) | —I2T (A L)
th_O,ZXp,O(k)e]Z Tilr T/;]e Jer 2t
1=0

Tep—Ti

From [Formula 7], interference from the base stations of OIG is given by

[Formula 8]

I ()= E[| Y, (n)[*]

I > 1—cos(2a(f, — f T, —T,— A))
=2 X L)) T
P kS, =0 27t (k —m)
mes,
T L 21—cos(2a(f, — f X1, —1,— A))
+ L )|H, ., k i~ r
ZZ 2L | 0, ) ey
mes,

7 > 71 R 5
(A, T+ TV L )H, )+ (G =4, =1, L) |H o ()|
=0

=0

In conclusion, an interference amount affecting the subcarrier m being used in the
mobile communication terminal is given by [Formula 3] in the case of an interference
base station of IIG, and is given by [Formula 8] in the case of an interference base
station of OIG.

(3) Traffic Dependent Interference Model
An average traffic load p is defined as percentage of the number of subcarriers

being currently used on the average to the number of the whole available subcarriers.
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Thus, a value of p is between 0 and 1. A base station allocates a subcarrier to a mobile
communication terminal at random, and thus assuming that a specific subcarrier is not
used intensively, and instead all subcarriers are selected and allocated in an equal
probability. On such an assumption, a probability that a specific subcarrier m is
selected and allocated in a base station of p=p, is given by

[Formula 9]

p“ N
N pO
pON

where N is the number of the whole subcarriers.

Plm|p=p,}=1-

[Formula 9] is calculated on the basis of an arbitrary subcarrier m, and thus can be
applied to all of the subcarriers. In the case that all interference base stations have the
equal p, an average interference amount is given by

[Formula 10]

1(m) = Uy (1) + Ly, (1))

[Formula 10] shows the whole interference amount increases in proportion to p. If
a statistical information on a fading channel is given and the current distance between
the mobile communication terminal and the interference base station is known, an in-
terference amount can be calculated. It is possible to check an upward movement of in-
terference according to traffic load more clearly through normalization of the in-
terference amount. The normalized interference amount may be given by

[Formula 11]

ey = A, = D

Prres (423 = /)[ 10 100 J,o A,

1110 Tow

[Formula 11] shows a relative interference amount, i.e. a normalized relative in-
terference amount in the case that a traffic load to an interference amount generated
when the whole subcarriers are all used, is p. FIG. 2 is a graph of an example il-
lustrating a normalized relative interference amount according to traffic load, and as
shown in FIG. 2, as a value of a traffic load p increases, a normalized relative in-

terference amount increases.

In conclusion, interference is caused in an OFDMA system by a co-channel in-
terference (CCI) from a subcarrier used by a base station of IIG, and an inter channel

interference (ICI) by inter symbol interference (ISI) generated by a signal transmitted
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from a base station of OIG that affects all subcarriers allocated from a source base
station to a mobile communication terminal due to leakage of power. And, it is noted
that an interference amount taken an affect of such interference into consideration

increases linearly according to traffic load p.

Therefore, the present invention selects a subcarrier having a strong channel gain
among subcarriers allocated from a source base station and a target base station to
obtain a gain, and feeds back information of a subcarrier unselected in a subcarrier
selecting step to a base station so that the corresponding base station may not transmit
data to the corresponding subcarrier to reduce the whole interference amount of a

system, thereby improving performance of handover .

(4) Handover Area

An handover area where handover is performed according to the present invention,
is determined by measuring a received signal strength (RSS) of a signal received from
an adjacent base station.

A channel gain for each subcarrier between a source base station and a mobile
communication terminal, and a channel gain for each subcarrier between a target base
station and a mobile communication terminal are given by the following Formula 12].
In an OFDMA cellular system, a base station transmits a symbol, in which the whole
front portion of each frame is composed of a pilot signal, so that the mobile com-
munication terminal can measure a channel gain for each subcarrier, and when data is
transmitted, the mobile communication terminal can estimate a channel gain of the
other subcarrier using interpolation by a channel gain measured through a subcarrier
carrying a pilot signal.

[Formula 12]

G, (rssm) = L,(r5)R; , (m)
G, (1 sm) = L (5 )Ry , (1)
where Gi(rs;m) and Gi(rT;m) are channel gains of the subcarrier m allocated to the

mobile communication terminal separated from the source base station and the target
base station by distance r, respectively, Li(rs) and Li(rT) are attenuation and shadow
fading of a signal according to distance when the mobile communication terminal is
separated from the source base station and the target base station by distance r, re-
spectively, and Rs’i(m) and RT’i(m) are channel gains by Rayleigh fading from the
source base station and the target base station, respectively.

An averaged channel gain for each subcarrier is given by the following [Formula
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13]. In [Formula 13], a change in a channel gain by shadow fading and Rayleigh

fading is averaged out, and thus a value of channel gain by the distance attenuation

remains.

[92] [Formula 13]

[93]

G= g T TG, 0im)
G55 3 36,6

[94] where N is the number of the whole subcarriers, and F is a length of a filter tab for
averaging.

[95] A handover position is determined by comparing an averaged channel gain from
the source base station with an averaged channel gain of the target base station. The
mobile communication terminal is downloaded with the same signal from the source
base station and the target base station while the mobile communication terminal
satisfies

[96] [Formula 14]

[97]

‘IOlog,U (_g:; < h[dB]

[98] where h is a handover critical value and determines the size of a handover area.

[99] To make sure of [Formula 14], a handover area AHO is given by

[100] [Formula 15]

[101]

P () < Ay < %
i
r,m(h):D{ 107 }0<h <o
1410 10

[102] where rHO(h) is a distance between the mobile communication terminal and the
source base station that the mobile communication terminal starts handover, and « is a
distance attenuation coefficient.

[103]

[104] Hereinafter, a method for handover according to the present invention is described
with reference to the accompanying drawings.

[105] FIG. 3 is a flowchart illustrating a method for handover in accordance with a

preferred embodiment of the present invention.

[106] Referring to FIG. 3, when a mobile communication terminal moves from a cell
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covered by a source base station toward a target base station and then enters a
handover area, the mobile communication terminal transmits a subcarrier connection
information request signal to the source base station (S301).

That is to say, an OFDMA based mobile communication system is a com-
munication version that a single user uses a plurality of subcarriers, and each base
station allocates a subcarrier over the whole bandwidth in a frequency domain
according to a transmission rate required by each user. When entering the handover
area AHO determined in the [Formula 15], the mobile communication terminal transmits
a subcarrier connection information request signal to the source base station so that the
mobile communication terminal is allocated with a subcarrier from the target base
station.

The source base station transmits a subcarrier allocation request to the target base
station in response to the subcarrier connection information request of the mobile com-
munication terminal (S303), and the target base station allocates a subcarrier set
accessible by the mobile communication terminal and transmits a subcarrier allocation
response including information of the allocated subcarrier to the source base station
(S305). It is obvious that data may be transmitted and received between the source
base station and the target base station through a base station controller or a switching
center, in the same manner as a conventional soft handover method.

Subsequently, the source base station receives the subcarrier allocation response
from the target base station, and then generates a subcarrier connection information
including the information of the subcarrier allocated by the target base station and
transmits the subcarrier connection information to the mobile communication terminal
so that the mobile communication terminal can perform handover by each subcarrier
(S307). The mobile communication terminal connects to the target base station using
the subcarrier connection information received from the source base station, and simul-
taneously maintains a connection state with the source base station and the target base
station (S309). That is, the mobile communication terminal enables diversity reception.

Next, the mobile communication terminal compares the subcarriers allocated by
the source base station with the subcarriers allocated by the target base station to select
a subcarrier to be used during handover (S311). At this time, where the number of
subcarriers of a subcarrier group (SS) allocated by the source base station and the
number of subcarriers of a subcarrier group (ST) allocated by the target base station are
N(SS) and N(ST), respectively, the mobile communication terminal uses all methods
suggested in the following examples 1, 2 and 3 as a method for comparing and
selecting subcarriers of each subcarrier group.

Example 1 of Subcarrier Selection

In the case that the subcarriers can be compared one-to-one as N(SS) is equal to
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N(ST), a method for selecting a subcarrier is given by
[Formula 16]

85 (m) = arg max{G,, (m), G, (m")}

m

Sy (M= arg max{G (m), G, (m")}

where G(m) is a channel gain of the subcarrier m, S(m) is a subcarrier selected by
the mobile communication terminal, a subscript S is the source base station, and a su-
perscript T is the target base station.

Example 2 of Subcarrier Selection

The Nrequjred number of subcarriers are selected in order of strength of channel gain
among the subcarriers of the subcarrier group (SS) allocated from the source base
station and the subcarriers of the subcarrier group (ST) allocated from the target base
station. At this time, in the case that only a single subcarrier among the Nrequjred number
of subcarriers belongs to the subcarrier group (SS) and the subcarrier group (ST) at the
same time, a base station having a stronger channel gain is selected and a subcarrier
having an N 1th strong channel gain is additionally selected, and thus a step for

required+

selecting the Nrequired number of subcarriers is completed. In the case that an arbitrary n
number of subcarriers simultaneously belong to the subcarrier group (SS) and the
subcarrier group (ST), an Nrequired+1th subcarrier, an NreqLﬁred+2th subcarrier,..., an Nrequired+n
th subcarrier are additionally selected in the same manner as the above-mentioned step
so that any subcarrier among the finally selected Nrequired+1 number of subcarriers does
not belong to the subcarrier group (SS) and the subcarrier group (ST) at the same time.

Example 3 of Subcarrier Selection

All subcarriers having a channel gain beyond a critical value preset in a terminal to
receive a corresponding demodulation technique are selected among the subcarriers of
the subcarrier group (SS) allocated from the source base station and the subcarriers of
the subcarrier group (ST) allocated from the target base station. At this time, in the case
that any subcarrier among the selected subcarriers belongs to the subcarrier group (SS)
and the subcarrier group (ST) at the same time, a base station having a stronger channel
gain for a corresponding subcarrier is selected.

After the mobile communication terminal selects a subcarrier to be used during
handover among the subcarriers allocated from the source base station and the target
base station, the mobile communication terminal transmits information of a unselected
subcarrier to a corresponding base station (S313). That is, the mobile communication
terminal feeds back information of the excluded subcarrier to a base station that has
allocated the corresponding subcarrier, so that the corresponding base station may not

transmit data to the corresponding subcarrier.
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[127]

[128]
[129]

In the step S309, in the case that the mobile communication terminal receives the
same data from both of the base stations, the mobile communication terminal receives
diversity when performing handover, thereby reducing a probability of signal outage in
a cell boundary. However, both of the base stations transmit the same data for
diversity, and thus double subcarriers are used, thereby increasing an interference
amount as described above. In an aspect of a normalized interference amount defined
in [Formula 11], the increasing interference amount is given by

[Formula 17]

o) | (D12) —ti |
(D12y ’ ”

Lo ()= D°/2

where rHO(h) is a distance between the mobile communication terminal and the
source base station that the mobile communication terminal starts handover, D is a
distance between the source base station and the target base station, and Ipo(m) is an in-
terference amount affecting the subcarrier m in the case that a diversity technique is
not used.

Referring to the above [Formula 17], an interference amount increases 21 o
(h)/(D/2)2 times as much under the influence ofdiversity.

However, in the step S313, the mobile communication terminal feeds back in-
formation of the unselected subcarrier among the subcarriers allocated from both base
stations when handover, so that a corresponding base station does not transmit data to
the corresponding subcarrier, thus an interference amount is not increased as suggested
in the above [Formula 17].

Referring to FIG. 3, the mobile communication terminal repeatedly performs the
step S413 in the handover area (AHO) to perform handover, and when the mobile com-
munication terminal moves from the handover area, the mobile communication
terminal stops a connection with the source base station to complete a final handover
(S315).

FIG. 4 is a block diagram illustrating a main configuration of a mobile com-
munication terminal in accordance with an exemplary embodiment of the present
invention. A mobile communication terminal shown in FIG. 4 includes a wireless
receiving unit 401, a GI (Guard Interval) removing unit 403, a FFT unit 405, a de-
modulating unit 407, an encoding unit 409, a received power measuring unit 411, a
handover controlling unit 413, a subcarrier allocation request signal generating unit
415, a subcarrier information generating unit 417, and a wireless transmitting unit 419.

Hereinafter, operation of the above components is described based on a process for
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[137]

handover of the mobile communication terminal of FIG. 4 while the mobile com-
munication terminal moves from the source base station to the target base station.

The wireless receiving unit 401 receives a signal from a base station through an
antenna and performs signal processing including frequency downconversion or
analogue-digital conversion, and the GI (Guard Interval) removing unit 403 removes a
guard interval from a received signal processed by the wireless receiving unit 401.

The FFT (Fast Fourier Transform) unit 405 performs a fast fourier transformation
of an OFDM signal exclusive of the guard interval, and separates data carried on each
subcarrier.

The demodulating unit 407 demodulates data carried on each subcarrier that is
performed of a fast fourier transformation and separated, and the encoding unit 409
encodes the demodulated data to output a received data.

The received power measuring unit 411 measures a received power i.e. a channel
gain for each subcarrier of the received signal, and outputs a measurement result to the
handover controlling unit 413.

The handover controlling unit 413 averages the received power of the subcarriers
of the source base station and the target base station input by the received power
measuring unit 411 to determine a handover area. That is, the handover controlling unit
413 determines the handover area based on the above [Formula 15].

And, after the handover controlling unit 413 determines the handover area, the
handover controlling unit 413 controls the subcarrier allocation request signal
generating unit 415 to generate a subcarrier allocation request signal. The subcarrier
allocation signal generated by the subcarrier allocation request signal generating unit
415 is transmitted to the source base station through the wireless transmitting unit 419.
The source base station requests subcarrier allocation to the target base station,
receives a response thereto and transmits subcarrier information allocated by the target
base station to the mobile communication terminal. Accordingly, the mobile com-
munication terminal of FIG. 4 connects to the source base station and the target base
station in the handover area to receive the same data.

Meanwhile, in the handover area, the handover controlling unit 413 compares
channel gains the subcarriers of the source base station with channel gains of the
subcarriers of the target basestataion input by the received power measuring unit 411
to select a subcarrier to be used during handover and feeds back information of a
unselected subcarrier to a corresponding base station. That is, the handover controlling
unit 413 notifies the unselected subcarrier to the subcarrier information generating unit
417. Here, a subcarrier selection method uses the above-mentioned examples 1, 2 and
3.

The subcarrier information generating unit 417 generates information of the
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[138]

[139]
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[141]
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subcarrier notified by the handover controlling unit 413, and transmits the information
to a corresponding base station through the wireless transmitting unit 419. Ac-
cordingly, this allows the source base station or the target base station not to use the
excluded subcarrier, thereby reducing an interference amount in the handover area to
obtain a high gain.

The above-mentioned method of the present invention may be realized into a
program and be stored in a recording medium (CD-ROM, RAM, ROM, a floppy disc,
a hard disc or a magneto-optical disc) in a type readable by a computer. This process
will become apparent to those skilled in the art, and thus a further detailed description
is omitted.

As such, exemplary embodiments of the present invention have been described in
detail with reference to the accompanying drawings. However, it should be understood
that the detailed description and specific examples, while indicating preferred em-
bodiments of the invention, are given by way of illustration only, since various
changes and modifications within the spirit and scope of the invention will become
apparent to those skilled in the art from this detailed description.

Industrial Applicability

As described above, the present invention selects a subcarrier having a strong
channel gain among subcarriers allocated from a source base station and a target base
station when performing handover in a mobile communication system using a mul-
ticarrier, thereby obtaining a received power gain.

And, the present invention feeds back information of a subcarrier excluded in a
subcarrier selecting step to a corresponding base station so that the corresponding base
station does not use the information, thereby reducing the whole interference amount

of the system to improve performance of the system.
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Claims

A method for handover of a mobile communication terminal in a multicarrier-
based mobile communication system, the method comprising:

(a) the mobile communication terminal being allocated with subcarriers from a
target base station (a base station for handover) when entering a handover area;
(b) comparing subcarriers allocated from a source base station (a previously
connected base station) with the subcarriers allocated from the target base station
to select a subcarrier to be used during handover; and

(c) feeding back information of a unselected subcarrier to a base station that has
allocated the corresponding subcarrier.

The method for handover of a mobile communication terminal in a multicarrier-
based mobile communication system according to claim 1,

wherein the step (b) compares the subcarriers allocated from the source base
station with the subcarriers allocated from the target base station one-to-one to
select a subcarrier having a strong channel gain.

The method for handover of a mobile communication terminal in a multicarrier-
based mobile communication system according to claim 1,

wherein the step (b) selects a predetermined number of subcarriers in order of
strength of channel gain among the subcarriers allocated from the source base
station and the subcarriers allocated from the target base station.

The method for handover of a mobile communication terminal in a multicarrier-
based mobile communication system according to claim 1,

wherein the step (b) selects a subcarrier having a channel gain beyond a preset
critical value among the subcarriers allocated from the source base station and
the subcarriers allocated from the target base station.

The method for handover of a mobile communication terminal in a multicarrier-
based mobile communication system according to any one of claims 2 to 4,
wherein the base station having the subcarrier information fed back in the step
(c) does not transmit data to the corresponding subcarrier.

The method for handover of a mobile communication terminal in a multicarrier-
based mobile communication system according to any one of claims 2 to 4,

wherein the handover area is determined by the following formula:

[Formula]
Fpp(M) £ Ay, < %
.
10a
ro=0 2o chew

1+10 10w
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where AHO is a handover area, rHO(h) is a distance between the mobile com-
munication terminal and the source base station that the mobile communication
terminal starts handover, h is a handover critical value, « is a distance attenuation
coefficient, and D is a distance between the source base station and the target
base station.

A mobile communication terminal for performing handover in a multicarrier-
based mobile communication system, the mobile communication terminal
comprising:

a received power measuring means for measuring channel gains of subcarriers
received from a source base station (a previously connected base station) and
channel gains of subcarriers received from a target base station (a base station for
handover);

a subcarrier selecting means for comparing the subcarriers received from the
source base station with the subcarriers received from the target base station to
select a subcarrier to be used during handover; and

a feedback means for feeding back information of a subcarrier not selected by the
subcarrier selecting means to a base station that has transmitted the cor-
responding subcarrier.

The mobile communication terminal for performing handover in a multicarrier-
based mobile communication system according to claim 7,

wherein the subcarrier selecting means compares the subcarriers allocated from
the source base station with the subcarriers allocated from the target base station
one-to-one to select a subcarrier having a strong channel gain.

The mobile communication terminal for performing handover in a multicarrier-
based mobile communication system according to claim 7,

wherein the subcarrier selecting means selects a predetermined number of
subcarriers in order of strength of channel gain among the subcarriers allocated
from the source base station and the subcarriers allocated from the target base
station.

The mobile communication terminal for performing handover in a multicarrier-
based mobile communication system according to claim 7,

wherein the subcarrier selecting means selects a subcarrier having a channel gain
beyond a preset critical value among the subcarriers allocated from the source
base station and the subcarriers allocated from the target base station.

The mobile communication terminal for performing handover in a multicarrier-
based mobile communication system according to any one of claims 8 to 10,
wherein a base station that has received the fedback subcarrier information from

the feedback means does not transmit data to the corresponding subcarrier.
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A recording medium for recording a program readable by a mobile com-
munication terminal for performing handover in a multicarrier-based mobile
communication system, the recording medium recording a program for realizing
functions including:

a first function for receiving subcarriers allocated from a target base station (a
base station for handover) when the mobile communication terminal enters a
handover area;

a second function for comparing subcarriers allocated from a source base station
(a preciously connected base station) and the subcarriers allocated from the target
base station to select a subcarrier to be used during handover; and

a third function for feeding back information of a unselected subcarrier to a base

station that has allocated the corresponding subcarrier.
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