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(57) ABSTRACT

A method for processing a signal processing at a user equip-
ment in a wireless communication system is disclosed. The
method includes receiving an interference measurement sub-
frame set from a serving cell, receiving first Channel Status
Information (CSI) configuration information and second CSI
configuration information from the serving cell, measuring
CSI based on the first CSI configuration information in a
subframe designated in the interference measurement sub-
frame set and reporting the CSI to the serving cell, and mea-
suring the CSI based on the second CSI configuration infor-
mation in a subframe which is not designated in the
interference measurement subframe set and reporting the CSI
to the serving cell.
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FIG. 5
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FIG. 7
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METHOD OF REDUCING INTERCELL
INTERFERENCE IN WIRELESS
COMMUNICATION SYSTEM AND
APPARATUS THEREOF

TECHNICAL FIELD

[0001] The present invention relates to a wireless commu-
nication system, and more particularly, to a method for reduc-
ing intercell interference in a wireless communication sys-
tem, and an apparatus thereof.

BACKGROUND ART

[0002] As an example of a mobile communication system
to which the present invention is applicable, a 3rd Generation
Partnership Project Long Term Evolution (hereinafter,
“LTE”) communication system is described in brief.

[0003] FIG. 1 is a diagram schematically showing a net-
work structure of an E-UMTS as an exemplary radio com-
munication system. An Evolved Universal Mobile Telecom-
munications System (E-UMTS) is an advanced version of a
conventional Universal Mobile Telecommunications System
(UMTS) and basic standardization thereof is currently under-
way in the 3GPP. E-UMTS may be generally referred to as a
Long Term Evolution (LTE) system. For details of the tech-
nical specifications of the UMTS and E-UMTS, reference can
be made to Release 7 and Release 8 of “3rd Generation
Partnership Project; Technical Specification Group Radio
Access Network™.

[0004] Referring to FIG. 1, the E-UMTS includes a User
Equipment (UE), eNode Bs (eNBs), and an Access Gateway
(AG) which is located at an end of the network (E-UTRAN)
and connected to an external network. The eNode Bs may
simultaneously transmit multiple data streams for a broadcast
service, a multicast service, and/or a unicast service.

[0005] One or more cells may exist in one eNode B. A cell
is set to use one of bandwidths 0f 1.25, 2.5, 5, 10, and 20 MHz
to provide a downlink or uplink transport service to several
UEs. Different cells may be set to provide different band-
widths. The eNode B controls data transmission and recep-
tion for a plurality of UEs. The eNode B transmits downlink
scheduling information with respect to downlink data to
notify a corresponding UE of a time/frequency domain in
which data is to be transmitted, coding, data size, and Hybrid
Automatic Repeat and reQuest (HARQ)-related information.
In addition, the eNode B transmits uplink scheduling infor-
mation with respect to uplink data to a corresponding UE to
inform the UE of an available time/frequency domain, cod-
ing, data size, and HARQ-related information. An interface
for transmitting user traffic or control traffic may be used
between eNode Bs. A Core Network (CN) may include the
AG, a network node for user registration of the UE, and the
like. The AG manages mobility of a UE on a Tracking Area
(TA) basis, wherein one TA includes a plurality of cells.
[0006] Although radio communication technology has
been developed up to LTE based on Wideband Code Division
Multiple Access (WCDMA), demands and expectations of
users and providers continue to increase. In addition, since
other radio access technologies continue to be developed,
new technical evolution is required to secure future competi-
tiveness. For example, decrease of cost per bit, increase of
service availability, flexible use of a frequency band, simple
structure, open interface, and suitable power consumption of
a UE are required.
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DISCLOSURE

Technical Problem

[0007] An object of the present invention devised to solve
the problem lies in providing a method and apparatus for
reducing intercell interference in a wireless communication
system.

Technical Solution

[0008] According to an aspect of the present invention, a
signal, processing method of a user equipment in a wireless
communication system includes receiving an interference
measurement subframe set from a serving cell, receiving first
Channel Status Information (CSI) configuration information
and second CSI configuration information from the serving
cell, measuring CSIbased on the first CSI configuration infor-
mation in a subframe designated in the interference measure-
ment subframe set and reporting the CSI to the serving cell,
and measuring the CSI based on the second CSI configuration
information in a subframe which is not designated in the
interference measurement subframe set and reporting the CSI
to the serving cell.

[0009] According to another aspect of the present inven-
tion, a user equipment in a wireless communication system
includes a reception module for receiving an interference
measurement subframe set, first Channel Status Information
(CSI) configuration information, and second CSI configura-
tion information from a serving cell, a processor for measur-
ing CSI based on the first CSI configuration information in a
subframe designated in the interference measurement sub-
frame set, and measuring the CSI based on the second CSI
configuration information in a subframe which is not desig-
nated in the interference measurement subframe set, and a
transmission module for transmitting the measured CSI to the
serving cell.

[0010] The interference measurement subframe set may be
received from a neighbor cell by the serving cell through an
X2 interface, and the neighbor cell may configure the sub-
frame designated in the interference measurement subframe
set as an Almost Blank Subframe (ABS) and/or a Multicast
Broadcast Single Frequency Network (MBSFN) subframe.
[0011] The neighbor cell may perform joint processing
transmission for the user equipment together with the serving
cell in the subframe designated in the interference measure-
ment subframe set.

[0012] The interference measurement subframe set, the
first CSI configuration information, and the second CSI con-
figuration information may be received from the serving cell
through an upper layer.

[0013] The first CSI configuration information and the sec-
ond CSI configuration information may be received from the
serving cell through an upper layer, and the serving cell may
designate the first CSI configuration information through a
Physical Downlink Control Channel (PDCCH) in the sub-
frame designated in the interference measurement subframe
set and designate the second CSI configuration information
through the PDCCH in the subframe which is not designated
in the interference measurement subframe set.

Advantageous Effects

[0014] According to the embodiments of the present inven-
tion, a joint processing scheme can be effectively applied in a
wireless communication system to which a CoMP scheme is
applied.
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[0015] The effects which can be obtained from the present
invention are not limited to the above-mentioned effects, and
other effects not mentioned above can be clearly understood
by one skilled in the art from the following description of the
embodiments of the present invention.

DESCRIPTION OF DRAWINGS

[0016] The accompanying drawings, which are included to
provide a further understanding of the invention, illustrate
embodiments of the invention and together with the descrip-
tion serve to explain the principle of the invention.

[0017] In the drawings:

[0018] FIG. 1 is a diagram schematically showing a net-
work structure of an E-UMTS as an exemplary radio com-
munication system;

[0019] FIG. 2 is a diagram showing structures of a control
plane and a user plane of a radio interface protocol between a
UE and an E-UTRAN based on the 3GPP radio access net-
work specification;

[0020] FIG. 3 is a diagram showing physical channels used
in a 3GPP system and a general signal transmission method
using the same;

[0021] FIG. 4 is a diagram showing the structure of a radio
frame used in an LTE system;

[0022] FIG.5 is a diagram showing the structure of a down-
link radio frame used in an LTE system;

[0023] FIG. 6 is a diagram showing the configuration of a
general MIMO communication system;

[0024] FIGS. 7 and 8 are diagrams showing the structure of
a reference signal in an LTE system supporting downlink
transmission using 4 antennas;

[0025] FIG. 9 is a diagram explaining a joint processing
scheme according to a first embodiment of the present inven-
tion;

[0026] FIG. 10 is a diagram explaining another joint pro-
cessing scheme according to the first embodiment of the
present invention;

[0027] FIG. 11 is a diagram showing subframe configura-
tion according to a second embodiment of the present inven-
tion;

[0028] FIG. 12 is a diagram showing another subframe
configuration according to the second embodiment of the
present invention; and

[0029] FIG. 13 is a block diagram showing the configura-
tion of a communication device according to an exemplary
embodiment of the present invention.

MODE FOR INVENTION

[0030] Hereinafter, structures, operations, and other fea-
tures of the present invention will be readily understood from
the embodiments of the present invention, examples of which
are illustrated in the accompanying drawings. Embodiments
described later are examples in which technical features of the
present invention are applied to a 3GPP system.

[0031] Although the embodiments of the present invention
will be described based on an LTE system and an LTE-A
system, the LTE system and the LTE-A system are only
exemplary and the embodiments of the present invention can
be applied to all communication systems corresponding to the
aforementioned definition. Also, although the embodiments
of the present invention will herein be described based on
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FDD mode, the FDD mode is only exemplary and the
embodiments of the present invention can easily be applied to
H-FDD or TDD.

[0032] FIG. 2 is a diagram showing structures of a control
plane and a user plane of a radio interface protocol between a
UE and an E-UTRAN based on the 3GPP radio access net-
work specification. The control plane refers to a path used for
transmitting control messages, which are used by a User
Equipment (UE) and a network to manage a call. The user
plane refers to a path used for transmitting data generated in
an application layer, e.g., voice data or Internet packet data.
[0033] A physical layer of a first layer provides an infor-
mation transfer service to an upper layer using a physical
channel. The physical layer is connected to a Medium Access
Control (MAC) layer of an upper layer via a transport chan-
nel. Data is transported between the MAC layer and the
physical layer via the transport channel. Data is also trans-
ported between a physical layer of a transmitting side and a
physical layer of a receiving side via a physical channel. The
physical channel uses time and frequency as radio resources.
Specifically, the physical channel is modulated using an
Orthogonal Frequency Division Multiple Access (OFDMA)
scheme in downlink and is modulated using a Single-Carrier
Frequency Division Multiple Access (SC-FDMA) scheme in
uplink.

[0034] A Medium Access Control (MAC) layer of a second
layer provides a service to a Radio Link Control (RL.C) layer
of'an upper layer via a logical channel. The RLC layer of the
second layer supports reliable data transmission. The func-
tion of the RLC layer may be implemented by a functional
block within the MAC. A Packet Data Convergence Protocol
(PDCP) layer of the second layer performs a header compres-
sion function to reduce unnecessary control information for
efficient transmission of an Internet Protocol (IP) packet such
as an IPv4 or IPv6 packet in a radio interface having a rela-
tively narrow bandwidth.

[0035] A Radio Resource Control (RRC) layer located at
the bottommost portion of a third layer is defined only in the
control plane. The RRC layer controls logical channels, trans-
port channels, and physical channels in relation to configu-
ration, re-configuration, and release of radio bearers. Radio
bearer refers to a service provided by the second layer to
transmit data between the UE and the network. To this end,
the RRC layer of the UE and the RRC layer of the network
exchange RRC messages. The UE is in an RRC connected
mode if an RRC connection has been established between the
RRC layer of the radio network and the RRC layer of the UE.
Otherwise, the UE is in an RRC idle mode. A Non-Access
Stratum (NAS) layer located at an upper level of the RRC
layer performs functions such as session management and
mobility management.

[0036] One cell of the eNB is set to use one of bandwidths
suchas 1.25,2.5, 5,10, 15, and 20 MHz to provide a downlink
or uplink transmission service to UEs. Different cells may be
set to provide different bandwidths.

[0037] Downlink transport channels for data transmission
from the network to the UE include a Broadcast Channel
(BCH) for transmitting system information, a Paging Chan-
nel (PCH) for transmitting paging messages, and a downlink
Shared Channel (SCH) for transmitting user traffic or control
messages. Traffic or control messages of a downlink multicast
or broadcast service may be transmitted through the downlink
SCH or may be transmitted through an additional downlink
Multicast Channel (MCH). Meanwhile, uplink transport
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channels for data transmission from the UE to the network
include a Random Access Channel (RACH) for transmitting
initial control messages and an uplink SCH for transmitting
user traffic or control messages. Logical channels, which are
located at an upper level of the transport channels and are
mapped to the transport channels, include a Broadcast Con-
trol Channel (BCCH), a Paging Control Channel (PCCH), a
Common Control Channel (CCCH), a Multicast Control
Channel (MCCH), and a Multicast Traffic Channel (MTCH).
[0038] FIG. 3 is adiagram showing physical channels used
in a 3GPP system and a general signal transmission method
using the same.

[0039] A UE performs initial cell search such as establish-
ment of synchronization with an eNB when power is turned
on or the UE enters a new cell (step S301). The UE may
receive a Primary Synchronization Channel (P-SCH) and a
Secondary Synchronization Channel (S-SCH) from the eNB,
establish synchronization with the eNB, and acquire informa-
tion such as a cell identity (ID). Thereafter, the UE may
receive a physical broadcast channel from the eNB to acquire
broadcast information within the cell. Meanwhile, the UE
may receive a Downlink Reference Signal (DL RS) in the
initial cell search step to confirm a downlink channel state.
[0040] Upon completion of the initial cell search, the UE
may receive a Physical Downlink Control Channel (PDCCH)
and a Physical Downlink Shared Channel (PDSCH) accord-
ing to information included in the PDCCH to acquire more
detailed system information (step S302).

[0041] Meanwhile, if the UE initially accesses the eNB orif
radio resources for signal transmission are not present, the UE
may perform a random access procedure (steps S303 to S306)
with respect to the eNB. To this end, the UE may transmit a
specific sequence through a Physical Random Access Chan-
nel (PRACH) as a preamble (steps S303 and S305), and
receive a response message to the preamble through the
PDCCH and the PDSCH corresponding thereto (steps S304
and S306). In the case of a contention-based RACH, a con-
tention resolution procedure may be additionally performed.
[0042] The UE which performs the above procedures may
receive a PDCCH/PDSCH (step S307) and transmit a Physi-
cal Uplink Shared Channel (PUSCH)/Physical Uplink Con-
trol Channel (PUCCH) (step S308) according to a general
uplink/downlink signal transmission procedure. Especially,
the UE receives Downlink Control Information (DCI)
through the PDCCH. The DCI includes control information
such as resource allocation information for the UE and has
different formats according to use purpose.

[0043] Meanwhile, control information transmitted by the
UE to the eNB through uplink or received by the UE from the
eNB through downlink includes a downlink/uplink ACK/
NACK signal, a Channel Quality Indicator (CQI), a Precod-
ing Matrix Index (PMI), a Rank Indicator (RI), and the like. In
the case of the 3GPP LTE system, the UE may transmit the
control information such as CQI/PMI/RI through the PUSCH
and/or the PUCCH.

[0044] FIG. 4 is a diagram showing the structure of a radio
frame used in an LTE system.

[0045] Referring to FIG. 4, the radio frame has a length of
10 ms (327200 T,) and includes 10 equally-sized subframes.
Each of the subframes has a length of 1 ms and includes two
slots. Each of the slots has a length of 0.5 ms (15360 T)). In
this case, T, denotes sampling time and is represented by
T.=1/(15 kHzx2048)=3.2552x10~® (about 33 ns). Each slot
includes a plurality of OFDM symbols or SC-FDMA sym-
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bols in a time domain and includes a plurality of resource
blocks in a frequency domain. In the LTE system, one
resource block includes 12 subcarriersx7 (or 6) OFDM sym-
bols or SC-FDMA symbols. A Transmission Time Interval
(TTI) which is a unit time for data transmission may be
determined in units of one or more subframes. The above-
described structure of the radio frame is purely exemplary and
various modifications may be made in the number of sub-
frames included in a radio frame, the number of slots included
in a subframe, or the number of OFDM symbols included in
a slot.

[0046] FIG. 5 is a diagram showing a control channel con-
tained in a control region of one subframe in a downlink radio
frame.

[0047] Referring to FIG. 5, one subframe includes 14
OFDM symbols. First to third ones of the 14 OFDM symbols
may be used as a control region and the remaining OFDM
symbols (i.e., 13 to 11 OFDM symbols) may be used as a data
region, according to subframe configuration. In FIG. 5, R0 to
R3 represent reference signals (RSs) or pilot signals for
antennas 0 to 3, respectively. The RSs are fixed to a predeter-
mined pattern within the subframe irrespective of the control
region and the data region. Control channels are allocated to
resources, to which the RS is not allocated, in the control
region. Traffic channels are allocated to resources, to which
the RS is not allocated, in the data region. The control chan-
nels allocated to the control region include a Physical Control
Format Indicator Channel (PCFICH), a Physical Hybrid-
ARQ Indicator Channel (PHICH), a Physical Downlink Con-
trol Channel (PDCCH), etc.

[0048] The PCFICH, physical control format indicator
channel, informs a UE of the number of OFDM symbols used
for the PDCCH per subframe. The PCFICH is located in the
first OFDM symbol and is established priorto the PHICH and
the PDCCH. The PCFICH is comprised of 4 Resource Ele-
ment Groups (REGs) and each of the REGs is distributed in
the control region based on a cell ID. One REG includes 4
Resource Elements (REs). The RE indicates a minimum
physical resource defined as one subcarrierxone OFDM sym-
bol. The PCFICH value indicates values of 1 to 3 or values of
2 to 4 depending on bandwidth and is modulated by Quadra-
ture Phase Shift Keying (QPSK).

[0049] The PHICH, physical Hybrid-ARQ indicator chan-
nel, isused to transmita HARQ ACK/NACK signal for uplink
transmission. That is, the PHICH indicates a channel through
which downlink ACK/NACK information for uplink HARQ
is transmitted. The PHICH includes one REG and is cell-
specifically scrambled. The ACK/NACK signal is indicated
by 1 bit and is modulated by Binary Phase Shift Keying
(BPSK). The modulated ACK/NACK signal is spread by a
Spreading Factor (SF)=2 or 4. A plurality of PHICHs mapped
to the same resource constitutes a PHICH group. The number
of PHICHs multiplexed to the PHICH group is determined
depending on the number of SFs. The PHICH (group) is
repeated three times to obtain a diversity gain in a frequency
domain and/or a time domain.

[0050] The PDCCH, physical downlink control channel, is
allocated to the first n OFDM symbols of a subframe. In this
case, n is an integer greater than 1 and is indicated by the
PCFICH. The PDCCH is comprised of one or more control
Channel Elements (CCEs). The PDCCH informs each UE or
UE group of information associated with resource allocation
of'a Paging Channel (PCH) and a Downlink-Shared Channel
(DL-SCH), uplink scheduling grant, Hybrid Automatic
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Repeat Request (HARQ) information, etc. Therefore, an eNB
and a UE transmit and receive data other than specific control
information or specific service data through the PDSCH.
[0051] Information indicating to which UE or UEs PDSCH
data is to be transmitted, information indicating how UEs are
to receive PDSCH data, and information indicating how UEs
are to perform decoding are contained in the PDCCH. For
example, it is assumed that a specific PDCCH is CRC-
masked with a Radio Network Temporary Identity (RNTI)
‘A’, and information about data, that is transmitted using radio
resources ‘B’ (e.g., frequency location) and transport format
information ‘C’ (e.g., transmission block size, modulation
scheme, coding information, etc.), is transmitted through a
specific subframe. In this case, a UE located in a cell monitors
the PDCCH using its own RNTT information. If one or more
UEs having the RNTI ‘A’ are present, the UEs receive the
PDCCH and receive the PDSCH indicated by ‘B’ and ‘C’
through the received PDCCH information.

[0052] Hereinafter, a MIMO system will be described.
Multiple-Input Multiple-Output (MIMO) refers to a method
of using multiple transmission antennas and multiple recep-
tion antennas to improve data transmission/reception effi-
ciency. Namely, a plurality of antennas is used in a transmit-
ting end or a receiving end of a wireless communication
system so that capacity can be increased and performance can
be improved. Hereinafter, MIMO may indicate multiple
antennas in this document.

[0053] MIMO technology does not depend on a single
antenna path in order to receive a single message. Instead,
MIMO technology collects data fragments received via sev-
eral antennas, merges the data fragments, and forms complete
data. The use of MIMO technology can increase system cov-
erage while improving data transmission rate within a cell
area of a specific size or guaranteeing a specific data trans-
mission rate. MIMO technology can be widely used in mobile
communication terminals and relay nodes. MIMO technol-
ogy can overcome the limitations of the restricted amount of
transmission data of single antenna based mobile communi-
cation systems.

[0054] The configuration of a general MIMO communica-
tion system is shown in FIG. 6. A transmitting end is equipped
with N, transmission antennas and a receiving end is
equipped with N, reception antennas. If a plurality of anten-
nas is used both in the transmitting end and in the receiving
end, theoretical channel transmission capacity increases
unlike the case where only either the transmitting end or the
receiving end uses a plurality of antennas. Increase in channel
transmission capacity is proportional to the number of anten-
nas, thereby improving transmission rate and frequency effi-
ciency. If a maximum transmission rate when using a signal
antenna is R , a transmission rate when using multiple anten-
nas can be theoretically increased by the product of the maxi-
mum transmission rate R by a rate increment R,. The rate
increment R, is represented by the following equation 1 where
R, is the smaller of N, and Nj.

R=min(NyNz)

[0055] For example, in a MIMO communication system
using four transmission antennas and four reception anten-
nas, it is possible to theoretically acquire a transmission rate
four times that of a single antenna system. After anincrease in
the theoretical capacity of the MIMO system was first proved
in the mid-1990s, various techniques for substantially
improving data transmission rate have been under develop-

[Equation 1]
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ment. Several of these techniques have already been incorpo-
rated into a variety of wireless communication standards
including, for example, 3"¢ generation mobile communica-
tion and next-generation wireless local area networks.

[0056] Active research up to now related to MIMO tech-
nology has focused upon a number of different aspects,
including research into information theory related to MIMO
communication capacity calculation in various channel envi-
ronments and in multiple access environments, research into
wireless channel measurement and model derivation of
MIMO systems, and research into space-time signal process-
ing technologies for improving transmission reliability and
transmission rate.

[0057] To describe a communication method in a MIMO
system in detail, a mathematical model thereofis given below.
As shown in FIG. 6, it is assumed that N /- transmission anten-
nas and N reception antennas are present. In the case of a
transmission signal, a maximum number of transmittable
pieces of information is N -under the condition that N trans-
mission antennas are used, so that transmission information
can be represented by a vector represented by the following
equation 2:

[Equation 2]

[0058] Meanwhile, individual transmission information
pieces s, s,, . .., Sy-may have different transmission powers.
In this case, if the individual transmission powers are denoted
by P, P,, ..., Pyg transmission information having adjusted
transmission powers can be represented by a vector shown in
the following equation 3:

§=[818, .. ., Sy =[P s Psss, ., Pysyd” [Equation 3]
[0059] In Equation 3, using a diagonal matrix P of a trans-
mission power, § can be represented by the following Equa-
tion 4:

Py 0 S1 [Equation 4]
Py 52
5= =Ps
0 Py Sny

[0060] A weight matrix W may be applied to the informa-
tion vector § having adjusted transmission powers to config-
ure N, transmission signals X;, X,, . . . , X5z to be actually
transmitted. In this case, the weight matrix is adapted to
properly distribute transmission information to individual
antennas according to transmission channel situations. The
transmission signals X,, X,, . . . , X,-can be represented by the
following Bquation 5 using a vector X, where w,; is a weight
between the i-th transmission antenna and the j-th informa-
tion, and W is a weight matrix or a precoding matrix.

X1 [Equation 5]

X2
Xi

XNT
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-continued
w11 Wiz ... Winp 51
w21 Wy ... Wonp 52
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[0061] Generally, the physical meaning of a rank of a chan-
nel matrix may be a maximum number of different transmit-
table information in a given channel. Accordingly, since the
rank of the channel matrix is defined as the smaller of the
number of rows or columns, which are independent of each
other, the rank of the matrix is not greater than the number of
rows or columns. A rank rank(H) of a channel matrix H is
restricted as follows.

rank(H)=min(N;Ng)

[0062] Define each of different information transmitted
using MIMO technology as a “transmission stream’ or simply
‘stream’. The ‘stream’ may be referred to as a ‘layer’. Then
the number of transmission streams is not greater than a rank
of a channel which is a maximum number of different trans-
mittable information. Accordingly, the channel matrix h may
be indicted by the following Equation 7:

[Equation 6]

# of streams=rank(H)=min(N;Ng)

[0063] where ‘# of streams’ denotes the number of streams.
It should be noted that one stream can be transmitted through
one or more antennas.

[0064] There may be various methods of allowing one or
more streams to correspond to multiple antennas. These
methods may be described as follows according to types of
MIMO technology. The case where one stream is transmitted
via multiple antennas may be called spatial diversity, and the
case where multiple streams are transmitted via multiple
antennas may be called spatial multiplexing. It is also pos-
sible to configure a hybrid type of the spatial diversity and the
spatial multiplexing.

[0065] Hereinafter, a Reference Signal (RS) will be
described in detail. For channel measurement, an RS, of
which both a transmitting side and a receiving side are aware,
is generally transmitted from the transmitting side to the
receiving side together with data. Such an RS functions to
perform a demodulation process by informing the transmit-
ting and receiving sides of a modulation scheme as well as
channel measurement. The RS is divided into a Dedicated RS
(DRS) for an eNB and a specific UE, i.e. a UE-specific RS,
and a Common RS (CRS) which is a cell-specific RS for all
UEs within a cell. The cell-specific RS includes an RS for
reporting CQI/PMI/RI measured by a UE to an eNB and such
RS is referred to as a Channel Station Information-RS (CSI-
RS).

[0066] FIGS. 7 and 8 are diagrams showing the structure of
an RS in an LTE system supporting downlink transmission
using 4 antennas. Especially, FIG. 7 is for a normal Cyclic
Prefix (CP) and FIG. 8 is for an extended CP.

[0067] Referringto FIGS. 7 and 8, ‘0’to ‘3’ indicated in the
lattice correspond to antenna ports 0 to 3, respectively, and

[Equation 7]
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denote CRSs which are cell-specific RSs transmitted for
channel measurement and data demodulation. The CRSs,
which are cell-specific RSs, may be transmitted to a UE
through all control information regions as well as a data
information region.

[0068] D’s indicated in the lattice denote downlink
Demodulation-RSs (DM-RSs) which are UE-specific RSs.
The DM-RSs support single-antenna port transmission
through a PDSCH. Whether DM-RSs, which are UE-specific
RSs, are present is signaled to a UE through an upper layer.
FIGS. 7 and 8 show DM-RSs corresponding to an antenna
port 5. DM-RSs for antenna ports 7 to 14 are defined in 3GPP
standard document 36.211.

[0069] Meanwhile, a mapping rule of an RS to a Resource
B Block (RB) may be expressed by Equations 8 to 10. The
following Equation 8 indicates a CRS mapping rule, Equation
indicates a DRS mapping rule to which a normal CP is
applied, and Equation 10 indicates a DRS mapping rule to
which an extended CP is applied.

k = 6m+ (v + vgpip)mod6 [Equation 8]
e 0,NEL, if pefo, 1}
1 if pe{2,3}
m=0,1,... ,2-Npf-1
w' =m+ NegePLl _ NDL
0 if p=0and /=0
3 if p=0and {0
3 if p=land/=0
' 0 if p=1and %0
3(nsmod2) if p=2
3 + 3(n;mod2) if p=3
Vshift = N mods
k= (k" )modNFE + NRE . ppep [Equation 9]

Am’ + Vg it e {2, 3}
K=
4’ + 2+ vap)modd if [ € {5, 6}

3 7/=0

6 I'=1
=

2 =2

50=3

v 0,1 if ssmod2 =0
12,3 if ngmod2 = 1
m' =0,1,... ,3NF5SCH |

Verip = Nigimod3

k= (k" )modNFE + NRE . ppep [Equation 10]

3m’ + vepip
K =
3m’ + 2+ vgp)mod3 if [=1

if I=4

4 I'ef0,2)
12{1 r=1
l’:{ 0 if pymod2 =0
1,2 if psmod2 =1
m' =0,1,... ,4NFBSCH |

cell
Vship = Njp mod3
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[0070]
index and an antenna port, respectively. N ;2% n,, and N__,;

denote the number of RBs allocated to downlink, the number
of'slot indexes, and the number of cell IDs, respectively. The
location of the RS in a frequency domain depends on a value

In Equations 8 to 10, k and p denote a subcarrier
D

Vshi (a

[00‘{1] Meanwhile, in an LTE-A system which is a standard
of a future-generation mobile communication system, a
Coordinated Multi-Point (CoMP) transmission scheme,
which has not been supported in conventional standards, is
expected to be supported in order to improve data transmis-
sion rate. The CoMP transmission scheme refers to a trans-
mission scheme in which two or more eNBs or cells coordi-
nately communicate with a UE to improve communication
performance between a UE located in a shadow area and an
eNB (or cell or sector).

[0072] The CoMP transmission scheme may be divided
into a coordinated MIMO type of Joint Processing (CoMP-
JP) scheme through data sharing and a CoMP-Coordinated
Scheduling/Beamforming (CoMP-CS/CB) scheme.

[0073] Inthe downlink of the CoMP-JP scheme, a UE may
instantaneously and simultaneously receive data from eNBs
performing a CoMP transmission scheme and may combine
signals received from the respective eNBs, thereby improving
reception performance. In the CoMP-CS/CB scheme, how-
ever, the UE may instantaneously receive data from one eNB
through beamforming.

[0074] In the uplink of the CoMP-JP scheme, respective
eNBs may simultaneously receive a PUSCH signal from a
UE. In the CoMP-CS/CB scheme, however, only one eNB
receives the PUSCH signal. Whether to use the CoMP-CS/
CB scheme is determined by coordinated cells (or eNBs).

First Embodiment

[0075] In the first embodiment of the present invention, in
applying the CoMP-JP scheme of the CoMP transmission
scheme, a method is proposed in which a UE divides a total
subframe into a plurality of interference measurement sub-
frame sets, performs interference measurement and CSI
reporting for each interference measurement subframe set,
and differently configures a CSI-RS for CSI measurement
with respect each interference measurement subframe set.
[0076] In more detail, a serving eNB configures a plurality
of interference measurement subframe sets and a plurality of
CSI-RS configuration information for a UE, and separately
designates CSI-RS configuration information which is used
by a UE during signal measurement for CSI reporting using a
specific interference measurement subframe set among the
plurality of interference measurement subframe sets. Accord-
ing to this method, a UE may perform data transmission and
reception and a CSI reporting operation for data transmission
and reception, using CSI-RS configuration information opti-
mized for interference characteristics in each interference
measurement subframe set.

[0077] Here, optimizing the CSI-RS configuration infor-
mation for interference characteristics in each interference
measurement subframe set means that precoding of a CSI-
RS, the number of antenna ports, and the like can be adjusted
according to interference characteristics in each interference
measurement subframe set. Hach CSI-RS configuration
information may be classified according to the following
criteria 1) and 2).

[0078] 1) Upon signaling multiple CSI-RS configuration
information, a serving eNB may signal multiple CSI-RS con-
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figuration information having different beam directions. To
this end, the present invention proposes that a CSI-RS form a
beam direction through precoding. Upon receiving signaling
of multiple CSI-RS configuration information having difter-
ent beam directions, a UE may perform measurement per
CSI-RS configuration information and report CSI. In this
case, the UE need not be aware of information about a beam
direction of corresponding configuration information. The
serving eNB may also signal CSI-RS configuration informa-
tion having a different number of antennas ports or different
cell IDs.

[0079] 2) Upon signaling CSI-RS configuration informa-
tion for multiple eNBs, a serving eNB may signal CSI-RS
configuration information of coordinated cells or neighbor
cells to a UE as independent subframe sets.

[0080] For the above criteria 1) and 2), an eNB may signal
a CSI-RS location, periodicity, and the number of antenna
ports, for each CSI-RS configuration information to a UE.
The eNB may report CSI information calculated by the above
information with respect to each combination of CSI-RS
configuration information and an interference measurement
subframe set. Alternatively, the eNB may report combina-
tions of the CSI-RS configuration information and the inter-
ference measurement subframe set as one CSI. In a process of
integrating a plurality of combinations into one, additional
information may be inserted into existing CSI.

[0081] Although the above description has been given
based on combinations of the CSI-RS configuration informa-
tion and the interference measurement subframe set, only the
CSI-RS configuration information excluding the interference
measurement subframe set may be used for CSI reporting. In
this case, CSI for each of the CSI-RS configuration informa-
tion may be reported or CSI-RS configuration information
may be reported as one integrated CSI.

[0082] FIG. 9 is a diagram explaining a CoMP-JP scheme
according to a first embodiment of the present invention.
[0083] An interference measurement subframe set in which
a UE performs measurement may be divided into a first type
of subframe and a second type of subframe according to
whether a CRS transmitted by an eNB1 of a serving cell is
subject to interference by a signal transmitted by an eNB2 of
a cell performing CoMP-JP.

[0084] The first type of subframe refers to a subframe in
which a CRS of an eNB1 is not subject to interference caused
by an eNB2. For example, since the eNB2 may designate one
or more specific subframes as an Almost Blank Subframe
(ABS) and/or a Multicast Broadcast Single Frequency Net-
work (MBSFN) subframe, interference caused by signal
transmission of the eNB2 does not occurs in the CRS of the
eNBI.

[0085] The second type of subframe refers to a subframe in
which the CRS of the eNB1 is subject to interference caused
by the eNB2. For example, the second type of subframe may
include a subframe in which the eNB2 does not perform a
CoMP-JP scheme together with the eNB1, (i.e. subframe in
which a single cell operation of the eNB2 is performed). The
second type of subframe may further include a subframe to
which a CoMP-CB scheme is applied. For the CoMP-CB
scheme, the eNB2 may configure subframes, through an X2
interface, in which it may be assumed that the same intercell
interference with the eNB1 exists.

[0086] Especially, in FIG. 9, an interference measurement
subframe set signaled to the eNB1 by the eNB2 through the
X2 interface is expressed in a bitmap form. If a bit value
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corresponding to a specific subframe is ‘1°, this means that
the subframe is designated as an ABS. A single cell operation
or a CoMP-CB scheme may be applied to a subframe having
a bit value of ‘0. If the CoMP-CB scheme is applied, it may
be interpreted that a UE belonging to a cell of the eNB1 has
interference characteristics which are the same as those
caused by the eNB2 in a corresponding subframe. Namely, a
bit value of ‘1’ corresponds to the first type of subframe and a
bit value of 0’ corresponds to the second type of subframe.
[0087] In FIG. 9, first CSI-RS configuration information
signaled by the eNB1 to the UE corresponds to the first type
subframe of the interference measurement subframe set. In
this case, the CSI-RS means a CSI-RS transmitted by both the
eNB1 and eNB2 for CoMP-JP.

[0088] Moreover, second CSI-RS configuration informa-
tion signaled by the eNB1 to the UE corresponds to the
second type subframe of the interference measurement sub-
frame set and is for measuring CSI for a single cell operation
of the eNB1 which is not CoMP-JP.

[0089] InFIG.9,inthe first type subframe to which the first
CSI-RS configuration information is applied, the UE reports
CSI when the eNB1 and the eNB2 perform CoMP-IP to the
eNB1 in consideration of interference caused by an eNB3.
[0090] In the second type subframe to which the second
CSI-RS configuration information is applied, the UE reports
CSI for a single cell operation of the eNB1 which is not
CoMP-JP in consideration of interference caused by the
eNB2 and eNB3. If a CoMP-CB scheme between the eNB1
and eNB2 is applied, interference caused by the eNB2 has the
same characteristic in the second type of subframe.

[0091] FIG. 10 is a diagram explaining another CoMP-JP
scheme according to a first embodiment of the present inven-
tion. InFIG. 10, it is assumed that an eNB1 is a serving cell for
a UE, the eNB1 and an eNB2 perform a CoMP operation such
as JP or Dynamic Cell Selection (DCS), and an eNB3 is an
interfering cell. It is also assumed that a CoMP-CB scheme is
applied between the eNB3 and eNB1, and between the eNB3
and eNB2 so that the eNB3 signals respective subframe sets,
in which it may be assumed that the same interference char-
acteristic exists in a cell of the eNB1 and a cell of the eNB2,
to the eNB1 and eNB2 through an X2 interface. The respec-
tive subframe sets indicate a first interference measurement
subframe set and a second interference measurement sub-
frame set.

[0092] Referring to FIG. 10, first CSI-RS configuration
information corresponds to a CSI-RS transmitted by the
eNB1 and second CSI-RS configuration information corre-
sponds to a CSI-RS transmitted by the eNB2. In FIG. 10,aUE
may report 4 independent CSI to the eNB1.

[0093] Inmore detail, in the first interference measurement
subframe set, CSI (CSI_1) for transmission of the eNB1 is
reported using the first CSI-RS configuration information and
CSI (CSI_2) for transmission of the eNB2 is reported using
the second CSI-RS configuration information. In the second
interference measurement subframe set, CSI (CSI_3) for
transmission of the eNB1 is reported using the first CSI-RS
configuration information and CSI (CSI_4) for transmission
of the eNB2 is reported using the second CSI-RS configura-
tion information.

[0094] The eNB1 may perform a CoMP operation such as
JPor DCS based on 4 CSI reported from the UE. For example,
if CSI_1 and CSI_4 are reported as having a better channel
environment than CSI_2 and CSI_3, respectively, a DCS
scheme may be applied in which the eNB3 of the interfering
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cell receives CSI from the eNB1 in a subframe designated in
the first interference measurement subframe set or from the
eNB2 in a subframe designated in the second interference
measurement subframe set. Moreover, the present invention
has an advantage of enabling a smooth feedback procedure
per cell necessary for a CoMP operation.

Second Embodiment

[0095] Meanwhile, it has been assumed in FIG. 9 that the
eNB1 and eNB2 performs CoMP-JP and the eNB3 operates
as an interfering cell. In the second embodiment of the present
invention, it is proposed that the eNB1 and the eNB2 share a
subframe set for measurement and a subframe set for CoMP-
JP. The subframe set for measurement includes a region in
which a UE measures interference, i.e. a specific subframe, or
a time or frequency domain within the specific subframe. In
this region, it is assumed that there is no interference from the
eNB2. The subframe set for CoMP-JP indicates a set of sub-
frames in which the eNB1 and eNB2 perform a comp-JP
operation. The above two subframe sets may be configured by
the following methods A) and B).

[0096] A) The eNB2 may signal a subframe set for mea-
surement and a subframe set for CoMP-JP through X2 sig-
naling. The eNB2 designates an ABS and/or an MBSFN
subframe among the subframes belonging to the measure-
ment subframe set so that the UE can measure interference
from a neighbor cell without interference from the eNB2.
[0097] However, since boththe eNB1 and eNB2 participate
in transmission in the subframe set for CoMP-JP, interference
measurement of the UE may be restricted. Accordingly, the
eNB2 may signal the subframe set for measurement to the
eNB1 and the eNB1 may designate some of the subframes for
measurement as the subframe set for CoMP-JP to be signaled
to the eNB2. Then, the eNB2 performs CoMP-JP without
configuring an ABS in the subframe set for CoMP-JP.
[0098] B) The eNB2 may perform CoMP-JP in a corre-
sponding subframe by signaling both a subframe set for mea-
surement and a subframe set for CoMP-JP included in the
subframe set for measurement.

[0099] InA), if the number of subframes for measurement
is increased in order to improve the reliability of measure-
ment, the eNB2 may configure a corresponding subframe as
an ABS to measure interference from the eNB3 or neighbor
cells, thereby resulting in waste of resources for CoMP-JP.
[0100] Therefore, the present invention proposes that, in
subframes for CoMP-JP, the eNB2 not perform transmission
except CRS transmission in a control region and perform
CoMP-JP in a data region. Then the UE can measure inter-
ference using CRS transmitted through the control region in a
corresponding subframe and the eNB1 of a serving cell can
transmit a control signal for CoMP-IP. For this operation, the
eNB1 may separately signal a subframe set for measuring
interference using a total region of a subframe and a subframe
set for measuring interference using only a control region to
the UE.

[0101] The subframe set for interference measurement
using only the control region may mean that CoMP-IP is
performed through the data region of the corresponding sub-
frame. If the UE has measured interference in a resource
element of the control region in which a CRS is transmitted in
the eNB of the serving cell, the eNB1 may configure a sub-
frame for measuring interference using only the control
region as an MBSFN subframe in which the CRS is not
transmitted in the data region.
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[0102] The eNB1 may signal only a subframe set for
CoMP-JP to the UE and may inform the UE that a subframe
for measurement uses only the MBSFN subframe.

[0103] FIG. 11 is a diagram showing subframe configura-
tion according to a second embodiment of the present inven-
tion. In FIG. 11, the configuration of subframes included in a
subframe set for CoMP-JP proposed in the above B) is illus-
trated.

[0104] Referring to FIG. 11, it is assumed that CRSs of a
control region of an eNB1 do not suffer interference from an
eNB2 and may be used to measure interference from an eNB3
and neighboring eNBs. The control region of the eNB1 may
be used to transmit a control signal for CoMP-JP to the UE.
[0105] The eNB2 transmits only the CRSs in the control
region to measure interference for CoMP-JP. To avoid CRS
collision with the eNB1, CRSs of the eNB2 may desirably
have a different V., value from that of the CRS of the eNB1.
[0106] As shown in FIG. 11, the subframe of the eNB2,
(hereinafter, Control Blank Subframe (CBS)), is similar to an
ABS. In other words, the eNB2 does not transmit a PDCCH
for scheduling of unicast data in the control region and desir-
ably does not perform PDSCH transmission only for the
eNB2 even in a data region.

[0107] A difference between CBS and ABS is that the
eNB2 transmits a signal for PDSCH of a UE belonging to the
eNB1 in the data region by CoMP-JP. Therefore, the CBS
may be expressed as a subframe in which a specific indicator
is enabled among subframes configured as ABSs. The spe-
cific indicator may be defined as an indicator indicating
whether an interference reduction scheme is applied based on
transmission, rather than non-transmission, in the data region.
[0108] FIG. 12 is a diagram showing another subframe
configuration according to the second embodiment of the
present invention. In FIG. 12, an eNB1 signals a measurement
subframe to a UE using MBSFN configuration. DMRS, a
CSI-RS, etc. may be transmitted in a data region of the eNB1.
[0109] Meanwhile, a CBS may be used for reducing inter-
ference of a neighbor cell. For example, the CBS may be
applied even when control signals for a plurality of subframes
are transmitted through one subframe.

Third Embodiment

[0110] In the third embodiment of the present invention, a
method is described in which an eNB signals CSI configura-
tion information used when a UE performs signal measure-
ment and CSI reporting.

[0111] First, it is proposed to signal CSI-RS configuration
information using RRC signaling. This method is appropriate
when semi-static reporting such as CSI reporting is per-
formed. One CSI-RS configuration information is signaled in
one RRC signaling and then measurement and CSI reporting
may be performed using only corresponding CSI-RS con-
figuration information until next RRC signaling. Alterna-
tively, a plurality of CSI-RS configuration information and a
subframe set in which each CSI-RS configuration informa-
tion should be used may be signaled in one RRC signaling.
[0112] Meanwhile, CSI-RS configuration information may
be dynamically signaled using a DCI formation transmitted
through a PDCCH. Dynamic signaling may be used when
scheduling is additionally performed or channel quality is
additionally determined. Especially, dynamic signaling is
useful for aperiodic CSI reporting. To this end, a new field for
signaling CSI-RS configuration information may be added to
an existing DCI format or an existing field may be expanded.
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[0113] Inthe case of a combination of semi-static signaling
and dynamic signaling, an eNB may inform a UE of possible
CSI-RS configuration information through RRC signaling
and dynamically signal any CSI-RS configuration informa-
tion which should be used during CSI reporting among CSI-
RS configuration information RRC-signaled through a DCI
format.

[0114] For example, an additional 2-bit field may be
defined in the DCI format. If the bit value is ‘00°, ‘01°, <10,
and ‘11°, then CSI-RS configuration information such as
‘default CSI-RS configuration information’, ‘CSI-RS con-
figuration information 1°, ‘CSI-RS configuration information
2’, and ‘CSI-RS configuration information 3°, respectively,
may be signaled. In addition to the definition ofthe 2-bit field,
a field related to CSI reporting among predefined fields, for
example, a CSI request field may be configured by extending
the number of bits thereof and a specific field having a
reserved state may be used.

[0115] FIG. 13 is a block diagram showing the configura-
tion of a communication device according to an exemplary
embodiment of the present invention.

[0116] Referring to FIG. 13 a communication device 1300
includes a processor 1310, a memory 1320, an RF module
1330, a display module 1340, and a user interface module
1350.

[0117] The communication device 1300 is depicted for
convenience of description and some modules may be omit-
ted. The communication device 1300 may further include
necessary modules. Some modules of the communication
device 1300 may be further divided into segmented modules.
The processor 1310 is configured to operate according to the
exemplary embodiments of the present invention described
with reference to the drawings. For a detailed operation of the
processor 1310, reference may be made to a description in
conjunction with FIGS. 1 to 12.

[0118] The memory 1320 is connected to the processor
1310 and stores operating systems, applications, program
code, data, and the like. The RF module 1330 is connected to
the processor 1310, and converts a baseband signal into a
radio signal or a radio signal into a baseband signal. To this
end, the RF module 1330 performs analog conversion, ampli-
fication, filtering, and frequency up-conversion or performs
the inverse of these processes. The display module 1340 is
connected to the processor 1310 and displays a variety of
information. The display module 1340 uses, but is not limited
to, a well-known element such as a Liquid Crystal Display
(LCD), a Light Emitting Diode (LED), an Organic Light
Emitting Diode (OLED), or the like. The user interface mod-
ule 1350 is connected to the processor 1310 and may be
configured by a combination of well-known user interfaces
such as a keypad, a touchscreen, etc.

[0119] The above-described exemplary embodiments are
combinations of elements and features of the present inven-
tion. The elements or features may be considered selective
unless otherwise mentioned. Each element or feature may be
practiced without being combined with other elements or
features. Further, the embodiments of the present invention
may be constructed by combining parts of the elements and/
or features. Operation orders described in the embodiments of
the present invention may be rearranged. Some constructions
of any one embodiment may be included in another embodi-
ment and may be replaced with corresponding constructions
of another embodiment. It is apparent that the embodiments
may be constructed by a combination of claims which do not
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have an explicit cited relation in the appended claims or may
include new claims by amendment after application.

[0120] In the present document, a description of embodi-
ments of the present invention has been made of a data trans-
mission and reception relationship between a UE and aneNB.
Here, a specific operation described as being performed by
the eNB may be performed by an upper node of the eNB.
Namely, it is apparent that, in a network comprised of a
plurality of network nodes including the eNB, various opera-
tions performed for communication with the UE may be
performed by the eNB, or network nodes other than the eNB.
The term eNB may be replaced with the terms ‘fixed station’,
‘Node B’, ‘base station’, ‘access point’, etc.

[0121] The exemplary embodiments of the present inven-
tion may be achieved by various means, for example, hard-
ware, firmware, software, or a combination thereof. In a hard-
ware configuration, the exemplary embodiments of the
present invention may be achieved by one or more Applica-
tion Specific Integrated Circuits (ASICs), Digital Signal Pro-
cessors (DSPs), Digital Signal Processing Devices (DSPDs),
Programmable Logic Devices (PLDs), Field Programmable
Gate Arrays (FPGAs), processors, controllers, microcontrol-
lers, microprocessors, etc.

[0122] In a firmware or software configuration, the exem-
plary embodiments of the present invention may be achieved
by a module, a procedure, a function, etc. performing the
above-described functions or operations. Software code may
be stored in a memory unit and executed by a processor. The
memory unit is located at the interior or exterior of the pro-
cessor and may transmit and receive data to and from the
processor via various known means.

[0123] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or scope of
the invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

INDUSTRIAL APPLICABILITY

[0124] Although the above-described method and appara-
tus for reducing intercell interference in a wireless commu-
nication system has been described as being applied to a
3GPP LTE system, they may be applied to various wireless
communication systems in addition to the 3GPP LTE system.
1. A signal processing method of a user equipment in a
wireless communication system, comprising:
receiving an interference measurement subframe set from
a serving cell;

receiving first Channel Status Information (CSI) configu-
ration information and second CSI configuration infor-
mation from the serving cell;

in a subframe designated in the interference measurement

subframe set, measuring CSI based on the first CSI
configuration information and reporting the CSI to the
serving cell; and

in a subframe which is not designated in the interference

measurement subframe set, measuring the CSI based on
the second CSI configuration information and reporting
the CSI to the serving cell.

2. The signal processing method according to claim 1,
wherein the interference measurement subframe set is
received from a neighbor cell by the serving cell through an
X2 interface.
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3. The signal processing method according to claim 2,
wherein the neighbor cell configures the subframe designated
in the interference measurement subframe set as an Almost
Blank Subframe (ABS) and/or a Multicast Broadcast Single
Frequency Network (MBSFN) subframe.

4. The signal processing method according to claim 2,
wherein the neighbor cell performs joint processing transmis-
sion for the user equipment together with the serving cell in
the subframe designated in the interference measurement
subframe set.

5. The signal processing method according to claim 1,
wherein the interference measurement subframe set, the first
CSI configuration information, and the second CSI configu-
ration information are received from the serving cell through
an upper layer.

6. The signal processing method according to claim 1,
wherein the first CSI configuration information and the sec-
ond CSI configuration information are received from the
serving cell through an upper layer, and

wherein the serving cell designates the first CSI configu-
ration information through a Physical Downlink Control
Channel (PDCCH) in the subframe designated in the
interference measurement subframe set and designates
the second CSI configuration information through the
PDCCH in the subframe which is not designated in the
interference measurement subframe set.

7. A user equipment in a wireless communication system,

comprising:

a reception module for receiving an interference measure-
ment subframe set, first Channel Status Information
(CSI) configuration information, and second CSI con-
figuration information from a serving cell;

a processor for measuring CSI based on the first CSI con-
figuration information in a subframe designated in the
interference measurement subframe set, and measuring
the CSI based on the second CSI configuration informa-
tion in a subframe which is not designated in the inter-
ference measurement subframe set; and

a transmission module for transmitting the measured CSI
to the serving cell.

8. The user equipment according to claim 7, wherein the
interference measurement subframe set is received from a
neighbor cell by the serving cell through an X2 interface.

9. The user equipment according to claim 8, wherein the
neighbor cell configures the subframe designated in the inter-
ference measurement subframe set as an Almost Blank Sub-
frame (ABS) and/or a Multicast Broadcast Single Frequency
Network (MBSFN) subframe.

10. The user equipment according to claim 8, wherein the
neighbor cell performs joint processing transmission for the
user equipment together with the serving cell in the subframe
designated in the interference measurement subframe set.

11. The user equipment according to claim 7, wherein the
interference measurement subframe set, the first CSI configu-
ration information, and the second CSI configuration infor-
mation are received from the serving cell through an upper
layer.

12. The user equipment according to claim 7, wherein the
first CSI configuration information and the second CSI con-
figuration information are received from the serving cell
through an upper layer, and

wherein the serving cell designates the first CSI configu-
ration information through a Physical Downlink Control
Channel (PDCCH) in the subframe designated in the
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interference measurement subframe set and designates
the second CSI configuration information through the
PDCCH in the subframe which is not designated in the
interference measurement subframe set.
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