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(57) ABSTRACT

A method of performing measurement at a user equipment
(UE) in a wireless communication system is disclosed. The
method includes receiving channel status information-refer-
ence signals (CSI-RSs) for channel status information feed-
back from a plurality of transmission points (TPs), perform-
ing radio resource management (RRM) measurement based
on the CSI-RSs, and selecting one or more TPs for receiving
a signal from among the plurality of TPs based on the result of
measurement.
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[Fig. 6]
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METHOD OF PERFORMING
MEASUREMENT AT UE 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 of per-
forming measurement at a user equipment (UE) in a wireless
communication system 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 (3GPP) Long Term Evolution (LTE) com-
munication system will be briefly described.

[0003] FIG. 1 is a diagram showing a network structure of
an Evolved Universal Mobile Telecommunications System
(E-UMTS) as an example of a wireless communication sys-
tem. The E-UMTS is an evolved form of the UMTS and has
been standardized in the 3GPP. Generally, the E-UMTS may
be called a Long Term Evolution (LTE) system. For details of
the technical specifications of the UMTS and E-UMTS, refer
to Release 7 and Release 8 of “3rd Generation Partnership
Project; Technical Specification Group Radio Access Net-
work”.

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

[0005] One or more cells may exist per eNB. The cell is set
to use a bandwidth such as 1.25, 2.5, 5, 10, 15 or 20 MHz to
provide a downlink or uplink transmission service to several
UEs. Different cells may be set to provide different band-
widths. The eNB controls data transmission or reception of a
plurality of UEs. The eNB transmits downlink (DL) schedul-
ing information of DL data so as to inform a corresponding
UE of time/frequency domain in which data is transmitted,
coding, data size, and Hybrid Automatic Repeat and reQest
(HARM)-related information. In addition, the eNB transmits
uplink (UL) scheduling information of UL data to a corre-
sponding UE so as to inform the UE of a time/frequency
domain which may be used by the UE, coding, data size and
HARQ-related information. An interface for transmitting
user traffic or control traffic can be used between eNBs. A
Core Network (CN) may include the AG and a network node
or the like for user registration of the UE. The AG manages
mobility of a UE on a Tracking Area (TA) basis. One TA
includes a plurality of cells.

[0006] Although wireless communication technology has
been developed up to Long Term Evolution (LTE) based on
Wideband Code Division Multiple Access (WCDMA), the
demands and the expectations of users and providers continue
to increase. In addition, since other wireless access technolo-
gies have been continuously developed, new technology evo-
Iution is required to secure high competitiveness in the future.
Decrease in cost per bit, increase in service availability, flex-
ible use of a frequency band, simple structure, open interface,
suitable User Equipment (UE) power consumption and the
like are required.
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DISCLOSURE OF INVENTION

Technical Problem

[0007] An object of the present invention devised to solve
the problem lies in a method of performing measurement at a
user equipment (UE) in a wireless communication system
and an apparatus thereof.

Solution to Problem

[0008] The object of the present invention can be achieved
by providing a method of performing measurement at a user
equipment (UE) in a wireless communication system, the
method including receiving channel status information-refer-
ence signals (CSI-RSs) for channel status information feed-
back from a plurality of transmission points (TPs), perform-
ing radio resource management (RRM) measurement based
on the CSI-RSs, and selecting one or more TPs for receiving
a signal from among the plurality of TPs based on the result of
measurement.

[0009] The method may further include receiving CSI-RS
setting information for the plurality of TPs through a higher
layer. The CSI-RS setting information may include an indi-
cator indicating whether the CSI-RSs are used for RRM mea-
surement in addition to channel status information feedback.
[0010] The plurality of TPs may have the same cell identi-
fier and transmit the same cell-specific RS to the UE.

[0011] The CSI-RSs transmitted from the plurality of TPs
may be distinguished by at least one of an antenna port, a
subframe offset and a CSI-RS reuse pattern.

[0012] Performing the RRM measurement may include
measuring at least one of received signal strength indicator
(RSSI), reference signal received power (RSRP), reference
signal received quality (RSRQ) and path loss.

[0013] Inanother aspect of the present invention, provided
herein is a user equipment (UE) in a wireless communication
system, including a wireless communication module config-
ured to receive channel status information-reference signals
(CSI-RSs) for channel status information feedback from a
plurality of transmission points (TPs), and a processor con-
figured to perform radio resource management (RRM) mea-
surement based on the CSI-RSs and select one or more TPs
for receiving a signal from among the plurality of TPs based
on the result of measurement.

[0014] The wireless communication module may receive
CSI-RS setting information for the plurality of TPs through a
higher layer.

[0015] The processor may measure at least one of received
signal strength indicator (RSSI), reference signal received
power (RSRP), reference signal received quality (RSRQ) and
path loss as the RRM measurement.

Advantageous Effects of Invention

[0016] According to the embodiments of the present inven-
tion, it is possible to efficiently perform measurement ata UE
in a wireless communication system.

[0017] Theeftects ofthe present invention are not limited to
the above-described effects and other effects which are not
described herein will become apparent to those skilled in the
art from the following description.

BRIEF DESCRIPTION OF DRAWINGS

[0018] The accompanying drawings, which are included to
provide a further understanding of the invention, illustrate
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embodiments of the invention and together with the descrip-
tion serve to explain the principle of the invention.

[0019] In the drawings:

[0020] FIG. 1 is a diagram showing a network structure of
an Evolved Universal Mobile Telecommunications System
(E-UMTS) as an example of a wireless communication sys-
tem;

[0021] FIG. 2 is a diagram showing a control plane and a
user plane of a radio interface protocol architecture between
a User Equipment (UE) and an Evolved Universal Terrestrial
Radio Access Network (E-UTRAN) based on a 3rd Genera-
tion Partnership Project (3GPP) radio access network stan-
dard;

[0022] FIG. 3 is a diagram showing physical channels used
in a 3GPP system and a general signal transmission method
using the same;

[0023] FIG. 4 is a diagram showing the structure of a radio
frame used in a Long Term Evolution (LTE) system;

[0024] FIG.5 is a diagram showing the structure of a down-
link radio subframe in an LTE system;

[0025] FIG. 6 is a diagram showing the structure of an
uplink subframe in an LTE system;

[0026] FIG. 7 is a diagram showing a general CRS pattern
in the case in which the number of transmission antenna ports
is 4 in an LTE system;

[0027] FIG. 8 is a diagram showing a CRS pattern for a
transmission antenna port 0 in an LTE system;

[0028] FIG. 9 is a diagram showing the configuration of a
heterogeneous network to which a CoMP scheme is applied;
[0029] FIG. 10 is a diagram showing a measurement
method according to a first embodiment of Set 2 of the present
invention;

[0030] FIG. 11 is another diagram showing the measure-
ment method according to the first embodiment of Set 2 of the
present invention;

[0031] FIG. 12 is a diagram showing a measurement
method according to a second embodiment of Set 2 of the
present invention; and

[0032] FIG. 13 is a block diagram showing the configura-
tion of a communication apparatus according to an embodi-
ment of the present invention.

BEST MODE FOR CARRYING OUT THE
INVENTION

[0033] The configuration, operation and other features of
the present invention will be understood by the embodiments
of the present invention described with reference to the
accompanying drawings. The following embodiments are
examples of applying the technical features of the present
invention to a 3rd Generation Partnership Project (3GPP)
system.

[0034] Although the embodiments of the present invention
are described using the LTE system and the LTE-A system in
the present specification, the embodiments of the present
invention are applicable to any communication system corre-
sponding to the above definition. In addition, although the
embodiments of the present invention are described based on
a Frequency Division Duplex (FDD) scheme in the present
specification, the embodiments of the present invention may
be easily modified and applied to a Half-Duplex FDD
(H-FDD) scheme or a Time Division Duplex (TDD) scheme.
[0035] FIG. 2 shows a control plane and a user plane of a
radio interface protocol between a UE and an Evolved Uni-
versal Terrestrial Radio Access Network (E-UTRAN) based
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on a 3GPP radio access network standard. The control plane
refers to a path used for transmitting control messages used
for managing a call between the UE and the network. The user
plane refers to a path used for transmitting data generated in
an application layer, e.g., voice data or Internet packet data.
[0036] A physical (PHY) layer of a first layer provides an
information transfer service to a higher layer using a physical
channel. The PHY layer is connected to a Medium Access
Control (MAC) layer located on a higher layer via a transport
channel. Data is transported between the MAC layer and the
PHY layer via the transport channel. Data is also transported
between a physical layer of a transmitting side and a physical
layer of a receiving side via a physical channel. The physical
channel uses a time and a frequency as radio resources. More
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.

[0037] A Medium Access Control (MAC) layer of a second
layer provides a service to a Radio Link Control (RL.C) layer
of a higher 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 [Pv4 packet or an IPv6 packet in a radio interface having
a relatively small bandwidth.

[0038] A Radio Resource Control (RRC) layer located at
the bottom of a third layer is defined only in the control plane
and is responsible for control of logical, transport, and physi-
cal channels in association with configuration, re-configura-
tion, and release of Radio Bearers (RBs). The RB is a service
that the second layer provides for data communication
between the UE and the network. To accomplish this, 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 above the RRC layer performs
functions such as session management and mobility manage-
ment.

[0039] Onecell of the eNB is set to use a bandwidth such as
1.25,2.5,5,10, 15 or20 MHz to provide a downlink or uplink
transmission service to several UEs. Different cells may be
set to provide different bandwidths.

[0040] Downlink transport channels for transmission of
data from the network to the UE include a Broadcast Channel
(BCH) for transmission of system information, a Paging
Channel (PCH) for transmission of paging messages, and a
downlink Shared Channel (SCH) for transmission of user
traffic or control messages. Traffic or control messages of a
downlink multicast or broadcast service may be transmitted
through a downlink SCH and may also be transmitted through
a downlink multicast channel (MCH). Uplink transport chan-
nels for transmission of data from the UE to the network
include a Random Access Channel (RACH) for transmission
of initial control messages and an uplink SCH for transmis-
sion of user traffic or control messages. Logical channels,
which are located above the transport channels and are
mapped to the transport channels, include a Broadcast Con-
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trol Channel (BCCH), a Paging Control Channel (PCCH), a
Common Control Channel (CCCH), a Multicast Control
Channel (MCCH), and a Multicast Traffic Channel (MTCH).
[0041] FIG. 3 is a diagram showing physical channels used
in a 3GPP system and a general signal transmission method
using the same.

[0042] A UE performs an initial cell search operation such
as synchronization with an eNB when power is turned on or
the UE enters a new cell (8301). The UE may receive a
Primary Synchronization Channel (P-SCH) and a Secondary
Synchronization Channel (S-SCH) from the eNB, perform
synchronization with the eNB, and acquire information such
as a cell ID. Thereafter, the UE may receive a physical broad-
cast channel from the eNB so as to acquire broadcast infor-
mation within the cell. Meanwhile, the UE may receive a
Downlink Reference Signal (DL RS) so as to confirm a down-
link channel status in the initial cell search step.

[0043] The UE which completes the initial cell search may
receive a Physical Downlink Control Channel (PDCCH) and
a Physical Downlink Shared Channel (PDSCH) according to
information included in the PDCCH so as to acquire more
detailed system information (S302).

[0044] Meanwhile, if the eNB is initially accessed or radio
resources for signal transmission are not present, the UE may
perform a Random Access Procedure (RACH) (step S303 to
S306) with respect to the eNB. In this case, the UE may
transmit a specific sequence through a Physical Random
Access Channel (PRACH) as a preamble (S303), and receive
a response message of the preamble through the PDCCH and
the PDSCH corresponding thereto (S304). In the case of
contention-based RACH, a contention resolution procedure
may be further performed.

[0045] The UE which performs the above procedures may
perform PDCCH/PDSCH reception (S307) and Physical
Uplink Shared Channel (PUSCH)/Physical Uplink Control
Channel (PUCCH) transmission (S308) as a general uplink/
downlink signal transmission procedure. In particular, the UE
receives downlink control information (DCI) through a
PDCCH. The DCI includes control information such as
resource allocation information of the UE and the format
thereof varies according to use purpose.

[0046] The control information transmitted from the UE to
the eNB in uplink or transmitted from the eNB to the UE in
downlink includes a downlink/uplink ACK/NACK signal, a
Channel Quality Indicator (CQI), a Precoding Matrix Index
(PMI), a Rank Indicator (RI), and the like. In the case of the
3GPP LTE system, the UE may transmit the control informa-
tion such as CQI/PMI/RI through the PUSCH and/or the
PUCCH.

[0047] FIG. 4 is a diagram showing the structure of a radio
frame used in a Long Term Evolution (LTE) system.

[0048] Referring to FIG. 4, the radio frame has a length of
10 ms (327200*T,) and includes 10 subframes with the same
size. 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 ).
T, denotes a sampling time, and is represented by T .=1/(15
kHz*2048)=3.2552*107% (about 33 ns). Each slot includes a
plurality of OFDM symbols in a time domain, and includes a
plurality of resource blocks (RBs) in a frequency domain. In
the LTE system, one RB includes 12 subcarriers*7(6) OFDM
symbols. A Transmission Time Interval (T'TI) which is a unit
time for transmission of data may be determined in units of
one or more subframes. The structure of the radio frame is
only exemplary and the number of subframes included in the
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radio frame, the number of slots included in the subframe, or
the number of OFDM symbols included in the slot may be
variously changed.

[0049] The configuration, operation and other features of
the present invention will be understood by the embodiments
of the present invention described with reference to the
accompanying drawings. The following embodiments are
examples of applying the technical features of the present
invention to a 3rd Generation Partnership Project (3GPP)
system.

[0050] Although the embodiments of the present invention
are described using the LTE system and the LTE-A system in
the present specification, the embodiments of the present
invention are applicable to any communication system corre-
sponding to the above definition. In addition, although the
embodiments of the present invention are described based on
a Frequency Division Duplex (FDD) scheme in the present
specification, the embodiments of the present invention may
be easily modified and applied to a Half-Duplex FDD
(H-FDD) scheme or a Time Division Duplex (TDD) scheme.
[0051] FIG. 2 shows a control plane and a user plane of a
radio interface protocol between a UE and an Evolved Uni-
versal Terrestrial Radio Access Network (E-UTRAN) based
on a 3GPP radio access network standard. The control plane
refers to a path used for transmitting control messages used
for managing a call between the UE and the network. The user
plane refers to a path used for transmitting data generated in
an application layer, e.g., voice data or Internet packet data.

[0052] A physical (PHY) layer of a first layer provides an
information transfer service to a higher layer using a physical
channel. The PHY layer is connected to a Medium Access
Control (MAC) layer located on a higher layer via a transport
channel. Data is transported between the MAC layer and the
PHY layer via the transport channel. Data is also transported
between a physical layer of a transmitting side and a physical
layer of a receiving side via a physical channel. The physical
channel uses a time and a frequency as radio resources. More
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.

[0053] A Medium Access Control (MAC) layer of a second
layer provides a service to a Radio Link Control (RL.C) layer
of a higher 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 [Pv4 packet or an IPv6 packet in a radio interface having
a relatively small bandwidth.

[0054] A Radio Resource Control (RRC) layer located at
the bottom of a third layer is defined only in the control plane
and is responsible for control of logical, transport, and physi-
cal channels in association with configuration, re-configura-
tion, and release of Radio Bearers (RBs). The RB is a service
that the second layer provides for data communication
between the UE and the network. To accomplish this, 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.
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Otherwise, the UE is in an RRC idle mode. A Non-Access
Stratum (NAS) layer located above the RRC layer performs
functions such as session management and mobility manage-
ment.

[0055] Onecell of the eNB is set to use a bandwidth such as
1.25,2.5,5,10, 15 or 20 MHz to provide a downlink or uplink
transmission service to several UEs. Different cells may be
set to provide different bandwidths.

[0056] Downlink transport channels for transmission of
data from the network to the UE include a Broadcast Channel
(BCH) for transmission of system information, a Paging
Channel (PCH) for transmission of paging messages, and a
downlink Shared Channel (SCH) for transmission of user
traffic or control messages. Traffic or control messages of a
downlink multicast or broadcast service may be transmitted
through a downlink SCH and may also be transmitted through
a downlink multicast channel (MCH). Uplink transport chan-
nels for transmission of data from the UE to the network
include a Random Access Channel (RACH) for transmission
of initial control messages and an uplink SCH for transmis-
sion of user traffic or control messages. Logical channels,
which are located above 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).
[0057] FIG. 3 is a diagram showing physical channels used
in a 3GPP system and a general signal transmission method
using the same.

[0058] A UE performs an initial cell search operation such
as synchronization with an eNB when power is turned on or
the UE enters a new cell (8301). The UE may receive a
Primary Synchronization Channel (P-SCH) and a Secondary
Synchronization Channel (S-SCH) from the eNB, perform
synchronization with the eNB, and acquire information such
as a cell ID. Thereafter, the UE may receive a physical broad-
cast channel from the eNB so as to acquire broadcast infor-
mation within the cell. Meanwhile, the UE may receive a
Downlink Reference Signal (DL RS) so as to confirm a down-
link channel status in the initial cell search step.

[0059] The UE which completes the initial cell search may
receive a Physical Downlink Control Channel (PDCCH) and
a Physical Downlink Shared Channel (PDSCH) according to
information included in the PDCCH so as to acquire more
detailed system information (S302).

[0060] Meanwhile, if the eNB is initially accessed or radio
resources for signal transmission are not present, the UE may
perform a Random Access Procedure (RACH) (step S303 to
S306) with respect to the eNB. In this case, the UE may
transmit a specific sequence through a Physical Random
Access Channel (PRACH) as a preamble (S303), and receive
a response message of the preamble through the PDCCH and
the PDSCH corresponding thereto (S304). In the case of
contention-based RACH, a contention resolution procedure
may be further performed.

[0061] The UE which performs the above procedures may
perform PDCCH/PDSCH reception (S307) and Physical
Uplink Shared Channel (PUSCH)/Physical Uplink Control
Channel (PUCCH) transmission (S308) as a general uplink/
downlink signal transmission procedure. In particular, the UE
receives downlink control information (DCI) through a
PDCCH. The DCI includes control information such as
resource allocation information of the UE and the format
thereof varies according to use purpose.
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[0062] The control information transmitted from the UE to
the eNB in uplink or transmitted from the eNB to the UE in
downlink includes a downlink/uplink ACK/NACK signal, a
Channel Quality Indicator (CQI), a Precoding Matrix Index
(PMI), a Rank Indicator (RI), and the like. In the case of the
3GPP LTE system, the UE may transmit the control informa-
tion such as CQI/PMI/RI through the PUSCH and/or the
PUCCH.

[0063] FIG. 4 is a diagram showing the structure of a radio
frame used in a Long Term Evolution (LTE) system.

[0064] Referring to FIG. 4, the radio frame has a length of
10 ms (327200*T),) and includes 10 subframes with the same
size. Each of the subframes has a length of 1 ms and includes
two slots. Each of the slots has a length 0 0.5 ms (15360*Ts).
T, denotes a sampling time, and is represented by T .=1/(15
kHz*2048)=3.2552*107® (about 33 ns). Each slot includes a
plurality of OFDM symbols in a time domain, and includes a
plurality of resource blocks (RBs) in a frequency domain. In
the LTE system, one RB includes 12 subcarriers*7(6) OFDM
symbols. A Transmission Time Interval (T'TT) which is a unit
time for transmission of data may be determined in units of
one or more subframes. The structure of the radio frame is
only exemplary and the number of subframes included in the
radio frame, the number of slots included in the subframe, or
the number of OFDM symbols included in the slot may be
variously changed.

[0065] FIG. 5 is a diagram showing a control channel
included in a control region of one subframe in a downlink
radio frame.

[0066] Referring to FIG. 5, a subframe includes 14 OFDM
symbols. The first to third OFDM symbols are used as a
control region and the remaining 13 to 11 OFDM symbols are
used as a data region, according to subframe settings. In FI1G.
5, R1 to R4 denote reference signals (RS) or pilot signals for
antennas 0 to 3. The RS is fixed to a constant pattern within a
subframe regardless of the control region and the data region.
A control channel is allocated to resources, to which the RS is
not allocated, in the control region, and a traffic channel is
also allocated to resources, to which the RS is not allocated, in
the control region. Examples of the control channel allocated
to the control region include a Physical Control Format Indi-
cator Channel (PCFICH), a Physical Hybrid-ARQ Indicator
Channel (PHICH), a Physical Downlink Control Channel
(PDCCH), etc.

[0067] The PCFICH informs the UE of the number of
OFDM symbols used for the PDCCH per subframe. The
PCFICH is located at a first OFDM symbol and is set prior to
the PHICH and the PDCCH. The PCFICH includes four
Resource Element Groups (REGs) and the REGs are dis-
persed in the control region based on a cell identity (ID). One
REG includes four resource elements (REs). The RE denotes
minimum physical resources defined as one subcarrier?one
OFDM symbol. The PCFICH value indicates a value of 1 to
3 or 2 to 4 according to bandwidth and is modulated using a
Quadrature Phase Shift Keying (QPSK) scheme.

[0068] The PHICH is used to carry HARQ ACK/NACK for
uplink transmission. That is, the PHICH denotes a channel
through which DL ACK/NACK information for UL HARQ is
transmitted. The PHICH includes one REG and is scrambled
on a cell-specific basis. ACK/NACK is indicated by one bit
and is modulated using a Binary Phase Shift Keying (BPSK)
scheme. The modulated ACK/NACK is spread with a spread-
ing factor (SF) of 2 or 4. A plurality of PHICHs mapped to the
same resources configures a PHICH group. The number of
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PHICHs multiplexed in the PHICH group is determined
according to the number of SFs. The PHICH (group) is
repeated three times in order to obtain diversity gain in the
frequency domain and/or the time domain.

[0069] The PDCCH is allocated to the first n OFDM sym-
bols of a subframe. Here, n is an integer of 1 or more and is
indicated by a PCFICH. The PDCCH includes one or more
Control Channel Elements (CCEs). The PDCCH informs
each UE or a UE group of information associated with
resource allocation of a Paging Channel (PCH) and a Down-
link-Shared Channel (DL-SCH), both of which are transport
channels, uplink scheduling grant, HARQ information, etc.
The PCH and the DL-SCH are transmitted through a PDSCH.
Accordingly, the eNB and the UE transmit and receive data
through the PDSCH except for specific control information or
specific service data.

[0070] Information indicating to which UE (one or a plu-
rality of UEs) data of the PDSCH is transmitted and informa-
tion indicating how the UEs receive and decode the data is
transmitted in a state of being included 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 transmitted using radio
resource (e.g., frequency location) “B” and a DCI format, that
is, transmission format information (e.g., transmission block
size, modulation scheme, coding information, or the like) “C”
is transmitted via a specific subframe. In this case, a UE
located within a cell monitors a PDCCH using its own RNTI
information, and if one or more UEs having “A” RNTI are
present, the UEs receive the PDCCH and receive the PDSCH
indicated by “B” and “C” through the information about the
received PDCCH.

[0071] FIG. 6 is a diagram showing the structure of an
uplink subframe used in an LTE system.

[0072] Referring to FIG. 6, an uplink subframe may be
divided into a region to which a Physical Uplink Control
Channel (PUCCH) carrying uplink control information is
allocated and a region to which a Physical Uplink Shared
Channel (PUSCH) carrying user data is allocated. A middle
portion of the subframe is allocated to the PUSCH and both
sides of a data region in a frequency domain are allocated to
the PUCCH. Uplink control information transmitted on the
PUCCH includes an ACK/NACK signal used for HARQ, a
Channel Quality Indicator (CQI) indicating a downlink chan-
nel status, a rank indicator (RI) for MIMO, a scheduling
request (SR) which is an uplink radio resource allocation
request, etc. The PUCCH for one UE uses one resource block
occupying different frequencies in slots within the subframe.
Two slots use different resource blocks (or subcarriers) within
the subframe. That is, two resource blocks allocated to the
PUCCH are frequency-hopped in a slot boundary. FIG. 6
shows the case in which a PUCCH having m=0, a PUCCH
having m=1, a PUCCH having m=2, and a PUCCH having
m=3 are allocated to the subframe.

[0073] Hereinafter, a reference signal (RS) will be
described.
[0074] In a wireless communication system, since packets

are transmitted through a radio channel, a signal may be
distorted during transmission. In order to enable a reception
side to correctly receive the distorted signal, distortion of the
received signal should be corrected using channel informa-
tion. In order to detect the channel information, a method of
transmitting a signal, of which both the transmission side and
the reception side are aware, and detecting channel informa-
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tion using a distortion degree when the signal is received
through a channel is mainly used. The above signal is referred
to as a pilot signal or a reference signal (RS).

[0075] Recently, in most mobile communication systems,
when packets are transmitted, a method for improving data
transmission/reception efficiency using multiple transmis-
sion antennas and multiple reception antennas has been used,
unlike the related art using one transmission antenna and one
reception antenna. In the case in which the transmitter or the
receiver uses multiple antennas so as to increase capacity or
improve performance, in order to accurately receive the sig-
nal, the channel statuses between the transmission antennas
and the reception antennas should be acquired from the
respective RSs of the transmission antennas.

[0076] In a wireless communication system, RSs may be
largely divided into two RSs according to their purposes: aRS
for acquiring channel information and an RS used for data
demodulation. The former is used for enabling a User Equip-
ment (UE) to acquire downlink channel information, and thus
should be transmitted in a wideband. Accordingly, even a UE
which does not downlink data in a specific subframe should
receive this RS and perform channel measurement. In addi-
tion, this RS is also used for measurement for mobility man-
agement such as handover or the like.

[0077] The latter is an RS which is sent together when a
base station (eNB) sends downlink data. The UE may receive
this RS so as to perform channel estimation and demodulate
the data. This RS should be transmitted in a region in which
data is transmitted.

[0078] InanLTE system,two downlink RSs are defined for
a unicast service. More specifically, there are a common RS
(CRS) for measurement associated with handover and chan-
nel status information acquisition and a dedicated RS (DRS)
used for data de-modulation. The CRS may be referred to as
a cell-specific RS and the DRS may be referred to as a UE-
specific RS.

[0079] In an LTE system, the DRS is used only for data
demodulation and the CRS is used for channel information
acquisition and data demodulation. This CRS is transmitted
in every subframe over a wideband as a cell-specific RS. In
addition, the CRS is transmitted based on a maximum of four
antenna ports according to the number of transmission anten-
nas. For example, if the number of transmission antennas of a
base station is two, CRSs for antenna ports 0 and 1 are
transmitted and, if the number of transmission antennas is
four, CRSs for antenna ports 0 to 3 are transmitted.

[0080] FIG. 7 is a diagram showing a general CRS pattern
in the case in which the number of transmission antenna ports
is 4 in an LTE system.

[0081] Referring to FIG. 7, if CRSs are mapped to time-
frequency resources inthe LTE system, an RS for one antenna
port on a frequency axis is transmitted in a state of being
mapped to one RE among 6 REs. Since one RB includes 12
REs onthe frequency axis, two REs of one RB areused as REs
for one antenna port.

[0082] FIG. 8 is a diagram showing a CRS pattern for a
transmission antenna port 0 in an LTE system.

[0083] In an LTE-A system, an evolved form of the LTE
system, a base station (eNB) should be designed to support a
maximum of eight transmission antennas in downlink.
Accordingly, RS transmission for a maximum of eight trans-
mission antennas should also be supported.

[0084] More specifically, since only RSs for a maximum of
four antenna ports are defined as downlink RSs in the LTE
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system, if an eNB has four to eight downlink transmission
antennas in the LTE-A system, RSs for these antennas should
be additionally defined. RSs for channel measurement and
RSs for data demodulation should be designed as the RSs for
a maximum of eight transmission antenna ports.

[0085] Oneimportant consideration in design of the LTE-A
system is backward compatibility. That is, an LTE UE should
operatewell even in the LTE-A system and the LTE-A system
should support the LTE UE. In terms of RS transmission, in a
time-frequency domain in which CRSs defined in the LTE
system are transmitted, RSs for a maximum of eight trans-
mission antenna ports should be additionally defined. How-
ever, in the LTE-A system, if an RS pattern for a maximum of
eight transmission antennas is added to the entire band per
subframe using the same method as the CRS of the conven-
tional LTE system, overhead is excessively increased.
[0086] Accordingly, RSs newly designed inthe LTE-A sys-
tem are roughly divided into two types: a channel measure-
ment RS (Channel Status Information-RS (CSI-RS)) for
selecting an MCS, a Precoding Matrix Indicator (PMI) or the
like and a Demodulation RS (DM-RS) for demodulation of
data transmitted via eight transmission antennas.

[0087] The CSI-RS is used only for channel measurement,
whereas the existing CRS is used for channel measurement,
handover measurement or data demodulation. Since the CSI-
RS is transmitted to acquire channel status information, the
CSI-RS may not be transmitted per subframe, unlike the CRS.
Currently, in the LTE-A standard, CSI-RSs may be allocated
to antenna ports 15 to 22 and CSI-RS setting information is
defined to be received through higher layer signaling.

[0088] In addition, for data demodulation, a DM-RS is
transmitted to a UE scheduled in a corresponding time-fre-
quency domain as a DRS. That is, the DM-RS transmitted to
a specific UE is transmitted only in a domain scheduled to the
UE, that is, in a time-frequency domain in which the UE
receives data.

[0089] Meanwhile, in an LTE-A system which is a next-
generation mobile communication system, in order to
improve a data transfer rate, a Coordinated Multi Point
(CoMP) transmission scheme which was not supported in the
conventional standard will be supported. Here, the CoMP
transmission scheme refers to a transmission scheme for per-
forming communication with a UE by coordination between
two or more eNBs or cells in order to improve communication
performance between a UE located in a shadow region and an
eNB (cell or sector).

[0090] The CoMP transmission scheme may be divided
into a cooperative MIMO-based Joint Processing (JP) scheme
through data sharing and a CoMP-Coordinated Scheduling/
Coordinated Beamforming (CoMP-CS/CB) scheme.

[0091] In case of downlink, in the CoMP-JP scheme, a UE
may instantaneously and simultaneously receive data from
eNBs, each of which implements a CoMP transmission
scheme, and combine the signals received from the eNBs so
as to improve reception performance (Joint Transmission
(JT)). In addition, a method of transmitting data from one of
eNBs, each of which performs a CoMP transmission scheme,
to a UE at a specific time may be considered (Dynamic Point
Selection (DPS)). In the CoMP-CS/CB scheme, a UE may
instantaneously receive data from one eNB, that is, a serving
eNB, through beamforming.

[0092] In case of uplink, in the CoMP-JP scheme, eNBs
may simultaneously receive a PUSCH signal from a UE
(Joint Reception (JR)). In the CoMP-CS/CB scheme, only
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one eNB receives a PUSCH. At this time, a determination as
to whether a CoMP/CS-CB scheme is used is made by coor-
dinated cells (or eNBs).

[0093] Meanwhile, the CoMP scheme is applicable to a
heterogeneous network as well as a homogeneous network
including only a macro eNB.

[0094] FIG. 9 is a diagram showing the configuration of a
heterogeneous network to which a CoMP scheme is applied.
In particular, FIG. 9 shows a network including a macro eNB
901 and radio remote heads (RRHs) 902 for transmitting and
receiving a signal with a relatively low transmission power. A
pico eNB or RRH located in a coverage of the macro eNB
may be connected to the macro eNB via an optical cable, etc.
In addition, the RRH may also be referred to as a micro eNB.

[0095] Referring to FIG. 9, since transmission power of the
micro eNB such as the RRH is relatively lower than that of the
macro eNB, it can be seen that the coverage of each RRH is
relatively smaller than that of the macro eNB.

[0096] In such a CoMP scenario, as compared to a system
in which only a macro eNB is present, a coverage hole of a
specific region is covered through added RRHs or a plurality
of transmission points (TPs) including RRHs and a macro
eNB is used, thereby increasing overall system throughput
through cooperative transmission.

[0097] Meanwhile, in FIG. 9, RRHs may be classified into
two cases: the case in which all RRHs are allocated cell
identifiers (IDs) different from that of a macro eNB and are
regarded as small cells and the case in which all RRHs have
the same cell ID as a macro eNB.

[0098] In the case in which the RRHs are allocated cell IDs
different from the macro eNB, the UE recognizes the RRHs as
independent cells. A UE located at the boundary of each cell
receives severe interference from a neighboring cell. Various
CoMP schemes for reducing such interference and increasing
a transfer rate have been proposed.

[0099] Next, in the case in which the RRHs are allocated
the same cell ID as the macro eNB, as described above, the
UE recognizes the RRHs and the macro eNB as one cell. The
UE receives data from each RRH and the macro eNB. In case
of a data channel, precoding used for data transmission of
each UE is simultaneously applied to an RS and each UE may
estimate an actual channel thereof, via which data is trans-
mitted. The RS to which precoding is applied is the above-
described DM-RS.

[0100] As described above, a UE of a conventional LTE
system performs channel estimation only using a CRS and
thus performs data demodulation and channel status informa-
tion feedback. In addition, this UE performs cell tracking,
frequency offset compensation, synchronization, radio
resource management (RRM) measurement such as received
signal strength indicator (RSSI)/reference signal received
power (RSRP)/reference signal received quality (RSRQ)
measurement, etc.

[0101] Meanwhile, a UE of an LTE-A system performs
channel estimation and data demodulation, both of which
have been conventionally performed as the roles of the CRS,
using a DM-RS and performs channel status information
feedback using a CSI-RS. However, the other functions are
still performed using the CRS.

[0102] Inthe present invention, when a CoMP scheme con-
sidered in an LTE-A system is used, if TPs included in a
CoMP set or a CoMP measurement set have different cell IDs
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or have the same cell ID, a UE of an LTE-A system performs
measurement report divided into Set 1 and Set 2 using a CRS
or a CSI-RS as follows.

[0103] <Set 1: CRS-Based Measurement>

[0104] A measurement report of Set 1 is measurement for
inter-cell mobility handling such as handover and is per-
formed based on a CRS which is a cell-specific RS. This is
commonly applicable to both a UE of a conventional LTE
system and a UE of an LTE-A system. Similarly to the related
art, cell tracking, frequency offset compensation, synchroni-
zation, RRM measurement such as RSSI/RSRP/RSRQ mea-
surement, etc. are performed based on a CRS.

[0105] Here, RRM measurement and handover are per-
formed with respect to CoMP cells having different cell IDs.
That is, if TPs having the same cell ID, including RRHs, are
present in a coverage of a macro eNB, movement of a UE
between the TPs included in the coverage is not handover and
RSSI/RSRP/RSRQ is measured only with respect to CoMP
cells having different cell IDs.

[0106] Meanwhile, ifall CoMP TPs having the same cell ID
transmit the same CRS or only a macro eNB transmits a CRS,
since the CRSs cannot be distinguished between the CoMP
TPs, the CoMP TPs having the same cell IDs may be regarded
as a single cell and a conventional handover procedure is
performed only upon movement to the coverage of an adja-
cent TP having another cell ID. Accordingly, TP selection
(that is, CoMP set selection) cannot be performed using the
measurement method of Set 1.

[0107] In the case in which all CoMP TPs having the same
cell ID transmit the same CRS, CRS-based channel estima-
tion of a UE is performed by a combined channel of a vector
sum of all the channel paths from all the CoMP TPs and thus
the UE only acquires the combined channel information.
[0108] IfamacroeNB alone transmits a CRS, only channel
information from the macro eNB is acquired through CRS-
based channel estimation of a UE. This is equal to an opera-
tion of a general wireless communication system in which
one TP is present in a cell without RRHs.

[0109] In an embodiment of an LTE-A system, measure-
ment of Set 1 may be limited to being performed only in
non-MBSFN subframes having subframe indexes #0, #4, #5,
#9, . . . or may be set to be performed only in predetermined
subframes.

[0110] <Set 2: CSI-RS-Based Measurement>

[0111] A measurement report of Set 2 is used for TP selec-
tion (that is, CoMP set selection) for channel status informa-
tion (CSI) feedback of CoMP TPs. For TP selection, RRM
measurement such as RSSI/RSRP/RSRQ, path loss and inter-
ference measurement is performed based on a CSI-RS which
is a TP-specific RS or a modification of a CRS which is a
cell-specific RS. The measurement report of Set 2 is appli-
cable only to a UE of an LTE-A system.

[0112] Inparticular, a CSI-RS is generally used for channel
status information feedback as described above and may be
used for TP selection by performing RRM measurement in
the measurement report of Set 2. Therefore, information indi-
cating that a CSI-RS is used for RRM measurement is pro-
vided to a UE through higher layer signaling, along with
CSI-RS setting information.

[0113] RRM measurement of each ofthe CoMP TPs having
the same cell identifier may be performed through the mea-
surement report of Set 2 and thus optimal TP selection for one
UE are possible. In addition, it is possible to perform uplink
power control sufficient for effective uplink reception quality
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of'acorresponding TP based on a path loss estimation value of
a TP having best reception quality.

[0114] Themeasurement method of Set 2 may be divided as
follows.
[0115] 1) First, a first embodiment of Set 2 is the case in

which a plurality of CSI-RS settings based on a subframe
offset and/or various CSI-RS reuse patterns are used. That is,
CSI-RSs may be used not only for measurement for channel
status information feedback but also for RRM measurement
and may be particularly used for a TP selection procedure.
[0116] FIG. 10 is a diagram showing a measurement
method according to a first embodiment of Set 2 of the present
invention. In particular, it is assumed that a transmission
period of a CSI-RS is 5 subframes.

[0117] Referring to FIG. 10, for the purpose of RRM mea-
surement of each of all CoMP TPs having the same cell ID,
respective CSI-RS settings of TPs are signaled by setting a
subframe (SF) offset of each TP.

[0118] More specifically, a macro eNB, RRH1 and RRH2
transmit CSI-RSs at subframe indexes 1 and 6 by applying a
subframe offset 0 to CSI-RS settings defined by eight antenna
ports. RRH3 to RRH6 transmit CSI-RSs at subframe indexes
2 and 7 by applying a subframe offset 1 to CSI-RS settings
defined by eight antenna ports.

[0119] FIG. 11 is another diagram showing the measure-
ment method according to the first embodiment of Set 2 of the
present invention.

[0120] Referring to FIG. 11, a macro eNB, RRH1 and
RRH2 transmit CSI-RSs by applying a reuse pattern A to
CSI-RS settings defined by eight antenna ports and RRH3 to
RRH6 transmit CSI-RSs by applying a reuse pattern E to
CSI-RS settings defined by eight antenna ports.

[0121] Since a subframe offset is not applied, all TPs may
transmit CSI-RSs at the same subframes, for example, sub-
frame indexes 1 and 6, and the CSI-RSs may be distinguished
by the reuse pattern.

[0122] Measurement using combination of the subframe
offset and the reuse pattern may also be considered. That is, if
the subframe offset and the reuse pattern are simultaneously
applied, even when the number of RRHs is increased and the
number of antennas of each RRH is increased, individual
channel estimation and RRM measurement through indepen-
dent CSI-RS settings are possible.

[0123] Inconsideration that a path loss difference between
RRHs that are distant from each other is large, CSI-RS set-
tings may be reused.

[0124] 2)Next, a second embodiment of Set 2 is the case in
which each TP transmits only a CRS of a specific port accord-
ing to given bitmap information, for the purpose of perform-
ing TP selection (that is, CoMP set selection) or RRM mea-
surement such as path loss and interference measurement.
According to the second embodiment, several TPs distin-
guished by different CRS ports may be grouped and measure-
ment may be performed.

[0125] FIG. 12 is a diagram showing a measurement
method according to a second embodiment of Set 2 of the
present invention.

[0126] Referringto FIG. 12, it canbeseen that eachRRH or
the macro eNB selects and transmits a CRS defined by a
specific CRS port so as to perform TP selection and RRM
measurement using the CRS.

[0127] More specifically, in a CRS setting (1), RRH1 trans-
mits a CRS defined by a CRS port #0, RRH2 transmits a CRS
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defined by a CRS port #1, the macro eNB transmits CRSs
defined by CRS ports #2 and #3 at subframe indexes 1 and 6.
[0128] InaCRS setting (2), RRH3 transmits a CRS defined
by a CRS port #0 and RRH4 transmits a CRS defined by a
CRS port #1 at subframe indexes 2 and 7.

[0129] InaCRS setting (3), RRHS transmits a CRS defined
by a CRS port #0 and RRH6 transmits a CRS defined by a
CRS port #1 at subframe indexes 3 and 8.

[0130] In summary, the measurement method of Set 1 and
the measurement method of Set 2 of the present invention are
used for different purposes. That is, the measurement method
of'Set 1 is used for inter-cell mobility handling and measure-
ment report per cell, and the measurement method of Set 2 is
used for RRM measurement in the same cell, such as CoMP
set management, that is, TP management.

[0131] FIG. 13 is a block diagram showing the configura-
tion of a communication apparatus according to an embodi-
ment of the present invention.

[0132] Referring to FIG. 13, a communication apparatus
1300 includes a processor 1310, a memory 1320, a radio
frequency (RF) module 1330, a display module 1340 and a
user interface module 1350.

[0133] The communication apparatus 1300 is shown for
convenience of description and some modules thereof may be
omitted. In addition, the communication apparatus 1300 may
further include necessary modules. Some modules of the
communication apparatus 1300 may be subdivided. The pro-
cessor 1310 may be configured to perform the operation
according to the embodiments of the present invention
described with reference to the drawings. More specifically,
for a detailed operation of the processor 1310, refer to the
description of FIGS. 1 to 12.

[0134] The memory 1320 is connected to the processor
1310 so as to store an operating system, applications, pro-
gram code, data, etc. The RF module 1330 is connected to the
processor 1310 so as to convert a baseband signal into an RF
signal or convert an RF signal into a baseband signal. For
conversion, the RF module 1330 performs analog conversion,
amplification, filtering and frequency up-conversion or
inverse processes thereof. The display module 1340 is con-
nected to the processor 1310 so as to display a variety of
information. The display module 1340 may include, but is not
limited to, well-known devices such as a liquid crystal display
(LCD), a light emitting diode (LED), and an organic light
emitting diode (OLED). The user interface module 1350 is
connected to the processor 1310 and includes a combination
of well-known user interfaces such as a keypad or a touch-
screen.

[0135] The above-described embodiments are proposed by
combining constituent components and characteristics of the
present invention according to a predetermined format. The
individual constituent components or characteristics should
be considered to be optional factors on the condition that there
is no additional remark. If required, the individual constituent
components or characteristics may not be combined with
other components or characteristics. Also, some constituent
components and/or characteristics may be combined to
implement the embodiments of the present invention. The
order of operations to be disclosed in the embodiments of the
present invention may be changed to another. Some compo-
nents or characteristics of any embodiment may also be
included in other embodiments, or may be replaced with
those of the other embodiments as necessary. Moreover, it
will be apparent that some claims referring to specific claims
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may be combined with another claims referring to the other
claims other than the specific claims to constitute the embodi-
ment or add new claims by means of amendment after the
application is filed.

[0136] Specific operations to be conducted by the base
station in the present invention may also be conducted by an
upper node of the base station as necessary. In other words, it
will be obvious to those skilled in the art that various opera-
tions for enabling the base station to communicate with the
user equipment in a network composed of several network
nodes including the base station will be conducted by the base
station or other network nodes other than the base station. The
term “Base Station” may be replaced with the terms fixed
station, Node-B, eNode-B (eNB), or access point as neces-
sary.

[0137] The embodiments of the present invention can be
implemented by a variety of means, for example, hardware,
firmware, software, or a combination thereof. In the case of
implementing the present invention by hardware, the present
invention can be implemented through application specific
integrated circuits (ASICs), Digital signal processors (DSPs),
digital signal processing devices (DSPDs), programmable
logic devices (PLDs), field programmable gate arrays (FP-
GAs), a processor, a controller, a microcontroller, a micro-
processor, etc.

[0138] If operations or functions of the present invention
are implemented by firmware or software, the present inven-
tion can be implemented in the form of a variety of formats,
for example, modules, procedures, functions, etc. The soft-
ware codes may be stored in a memory unit so as to be driven
by a processor. The memory unit may be located inside or
outside of the processor, so that it can communicate with the
aforementioned processor via a variety of well-known parts.
[0139] 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.

Mode for the Invention

[0140] Various embodiments have been described in the
best mode for carrying out the invention.

INDUSTRIAL APPLICABILITY

[0141] Although an example of applying a method of per-
forming measurement at a UE in a wireless communication
system and an apparatus thereof to a 3GPP LTE system is
described, the present invention is applicable to various wire-
less communication systems in addition to the 3GPP LTE
system.

1. A method of performing measurement at a user equip-
ment (UE) in a wireless communication system, the method
comprising:

receiving channel status information-reference signals

(CSI-RSs) for channel status information feedback from
a plurality of transmission points (TPs);

performing radio resource management (RRM) measure-

ment based on the CSI-RSs; and

selecting one or more TPs for receiving a signal from

among the plurality of TPs based on the result of mea-
surement.
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2. The method according to claim 1, further comprising
receiving CSI-RS setting information for the plurality of TPs
through a higher layer.

3. The method according to claim 2, wherein the CSI-RS
setting information includes an indicator indicating whether
the CSI-RSs are used for RRM measurement in addition to
channel status information feedback.

4. The method according to claim 1, wherein the plurality
of TPs have the same cell identifier.

5. The method according to claim 1, wherein the CSI-RSs
transmitted from the plurality of TPs are distinguished by at
least one of an antenna port, a subframe offset and a CSI-RS
reuse pattern.

6. The method according to claim 1, wherein performing
the RRM measurement includes measuring at least one of
received signal strength indicator (RSSI), reference signal
received power (RSRP), reference signal received quality
(RSRQ) and path loss.

7. The method according to claim 1, wherein the plurality
of TPs transmits the same cell-specific RS to the UE.

8. A user equipment (UE) in a wireless communication
system, comprising:

a wireless communication module configured to receive
channel status information-reference signals (CSI-RSs)
for channel status information feedback from a plurality
of transmission points (TPs); and
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a processor configured to perform radio resource manage-
ment (RRM) measurement based on the CSI-RSs and
select one or more TPs for receiving a signal from
among the plurality of TPs based on the result of mea-
surement.

9. The UE according to claim 8, wherein the wireless
communication module receives CSI-RS setting information
for the plurality of TPs through a higher layer.

10. The UE according to claim 9, wherein the CSI-RS
setting information includes an indicator indicating whether
the CSI-RSs are used for RRM measurement in addition to
channel status information feedback.

11. The UE according to claim 8, wherein the plurality of
TPs have the same cell identifier.

12. The UE according to claim 8, wherein the CSI-RSs
transmitted from the plurality of TPs are distinguished by at
least one of an antenna port, a subframe offset and a CSI-RS
reuse pattern.

13. The UE according to claim 8, wherein the processor
measures at least one of received signal strength indicator
(RSSI), reference signal received power (RSRP), reference
signal received quality (RSRQ) and path loss as the RRM
measurement.

14. The UE according to claim 8, wherein the wireless
communication module receives the same cell-specific RS
from the plurality of TPs.
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