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(57) ABSTRACT

One embodiment of the present invention relates to a method
for a terminal carrying out a measurement report in a wireless
communication system, and more particularly, to a method
for carrying out a measurement report comprising the steps
of: receiving a plurality of CSI-RSs which are included in a
first set and/or a second set; determining a CSI-RS that is
determined and/or a measurement report on the CSI-RS
which is included in the second set, wherein the triggering
condition is to be larger than that resulting from applying a
predetermined offset to a reception quality value of the spe-
cific CSI-RS from the second set.
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FIG. 2
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FIG. 5
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FIG. 6
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FIG. 7

MeNB : macro eNodeB MUE : macro UE
PeNB : pico eNodeB PUE : pico UE
FeNB : femto eNodeB FUE : femto eNodeB
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FIG. 9
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FIG. 10
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METHOD AND APPARATUS FOR CARRYING
OUT MEASUREMENT REPORT IN
WIRELESS COMMUNICATION SYSTEM

TECHNICAL FIELD

[0001] The present invention relates to a wireless commu-
nication system, and more particularly to a method and appa-
ratus for performing measurement report.

BACKGROUND ART

[0002] Wireless communication systems have been widely
used to provide various kinds of communication services
such as voice or data services. Generally, a wireless commu-
nication system is a multiple access system that can commu-
nicate with multiple users by sharing available system
resources (bandwidth, transmission (Tx) power, and the like).
A variety of multiple access systems can be used. For
example, a Code Division Multiple Access (CDMA) system,
a Frequency Division Multiple Access (FDMA) system, a
Time Division Multiple Access (ITDMA) system, an
Orthogonal Frequency Division Multiple Access (OFDMA)
system, a Single Carrier Frequency-Division Multiple Access
(SC-FDMA) system, a Multi-Carrier Frequency Division
Multiple Access (MC-FDMA) system, and the like.

DISCLOSURE

Technical Problem

[0003] An object of the present invention is to provide a
method for defining various matters such as a triggering con-
dition associated with a measurement report based on various
reference signals (RSs).

[0004] It is to be understood that technical objects to be
achieved by the present invention are not limited to the afore-
mentioned technical objects and other technical objects
which are not mentioned herein will be apparent from the
following description to one of ordinary skill in the art to
which the present invention pertains.

Technical Solution

[0005] The object of the present invention can be achieved
by providing a method for performing a measurement report
by a user equipment (UE) in a wireless communication sys-
tem including: receiving a plurality of channel status infor-
mation-reference signals (CSI-RSs) contained in at least one
ofa first set and a second set; determining a CSI-RS satisfying
a triggering condition from among one or more CSI-RSs
contained in the first set; and reporting at least one of a based
on the determined CSI-RS and a measurement result based on
a CSI-RS contained in the second set, wherein the triggering
condition is ‘higher than a specific value obtained when a
predetermined offset is applied to a reception (Rx) quality
value of a specific CSI-RS of the second set’.

[0006] Inasecondtechnical aspectofthe present invention,
a user equipment (UE) device for use in a wireless commu-
nication system includes: a reception (Rx) module; and a
processor, wherein the processor receives a plurality of chan-
nel status information-reference signals (CSI-RSs) contained
in at least one of a first set and a second set, determines a
CSI-RS satisfying a triggering condition from among one or
more CSI-RSs contained in the first set, and reports at least
one of a measurement result based on the determined CSI-RS
and a measurement result a CSI-RS contained in the second
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set, wherein the triggering condition is higher than a specific
value obtained when a predetermined offset is applied to a
reception (Rx) quality value of a specific CSI-RS of the
second set.

[0007] The first and second technical aspects may include
all or some parts of the following items.

[0008] The specific CSI-RS may have the best reception
(Rx) quality from among one or more CSI-RSs contained in
the second set.

[0009] Transmission of the measurement report may be
continuously performed until the CSI-RS satistying the trig-
gering condition is contained in the second set.

[0010] Transmission of the measurement report may be
continuously performed until the number of transmission
actions arrives at a predetermined maximum number of trans-
mission actions.

[0011] Thetriggering condition may be valid only when the
number of CSI-RSs contained in the second set is less than a
predetermined maximum number.

[0012] The first set may be a CoMP management set
including CSI-RSs configured not to be reported, and the
second set may be a CoMP measurement set including CSI-
RSs configured to be reported.

[0013] Themeasurement result may be aratio of an average
reception (Rx) power of a CSI-RS transmitted in a serving
cell to an average reception (Rx) power of each CSI-RS
reporting the measurement result.

[0014] Iftwo antenna ports are configured to be used for the
measurement report, the average reception (Rx) power may
be the sum of reference signal (RS) reception (Rx) powers of
the respective antenna ports.

[0015] The cells transmitting CSI-RS contained in the first
set may form a single CoMP cluster.

[0016] The UE may receive cell identifiers (IDs) of cells
contained in the remaining CoMP clusters other than the
CoMP cluster including a serving cell from a cell of the
CoMP cluster including the serving cell.

[0017] Data is not transmitted via a resource element (RE)
of a CSI-RS transmitted from cells contained in the CoMP
cluster.

[0018] The triggering condition may be applied only to the
CoMP cluster including the serving cell of the user equipment
(UE).

[0019] Individual cells configured to transmit the plurality
of CSI-RSs may have the same cell IDs.

Advantageous Effects

[0020] As is apparent from the above description, the
embodiments of the present invention can efficiently perform
a measurement report through a channel status information
reference signal (CSI-RS) in various network environments
including a Coordinated Multi-Point (CoMP) environment.

[0021] It will be appreciated by persons skilled in the art
that the effects that can be achieved with the present invention
are not limited to what has been particularly described here-
inabove and other advantages of the present invention will be
more clearly understood from the following detailed descrip-
tion taken in conjunction with the accompanying drawings.

DESCRIPTION OF DRAWINGS

[0022] 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.

[0023] FIG. 1 exemplarily shows a downlink radio frame
structure.

[0024] FIG. 2 exemplarily shows a resource grid of one
downlink slot.

[0025] FIG. 3 exemplarily shows a downlink subframe
structure.

[0026] FIG. 4 exemplarily shows an uplink subframe struc-
ture.

[0027] FIG. 5 is a conceptual diagram illustrating a refer-

ence signal (RS).

[0028] FIG. 6 is a conceptual diagram illustrating a channel
state information-reference signal (CSI-RS).

[0029] FIG. 7 is a conceptual diagram illustrating a hetero-
geneous network environment.

[0030] FIG. 8 is a conceptual diagram illustrating exem-
plary Coordinated Multi-Point (CoMP) clusters to which the
embodiments of the present invention can be applied.
[0031] FIGS. 9 and 10 are conceptual diagrams illustrating
a measurement report triggering according to the embodi-
ments of the present invention.

[0032] FIG. 11 is a conceptual diagram illustrating a plu-
rality of coordinated multi-point (CoMP) clusters according
to the embodiments of the present invention.

[0033] FIG. 12 is a block diagram illustrating a transceiver
apparatus applicable to embodiments of the present inven-
tion.

BEST MODE

[0034] The following embodiments may correspond to
combinations of elements and features of the present inven-
tion in prescribed forms. And, it may be able to consider that
the respective elements or features may be selective unless
they are explicitly mentioned. Each of the elements or fea-
tures may be implemented in a form failing to be combined
with other elements or features. Moreover, it may be able to
implement an embodiment of the present invention by com-
bining elements and/or features together in part. A sequence
of operations explained for each embodiment of the present
invention may be modified. Some configurations or features
of one embodiment may be included in another embodiment
or can be substituted for corresponding configurations or
features of another embodiment.

[0035] In this specification, embodiments of the present
invention are described centering on the data transmission/
reception relations between an eNode B and a user equip-
ment. In this case, an eNode B has a meaning of a terminal
node of a network directly communicating with a user equip-
ment. In this disclosure, a specific operation explained as
performed by an eNode B may be performed by an upper
node of the eNode B in some cases.

[0036] Inparticular, in a network constructed with a plural-
ity of network nodes including an eNode B, it is apparent that
various operations performed for communication with a user
equipment can be performed by an eNode B or other network
nodes except the eNode B. ‘Base station (BS)’ may be sub-
stituted with such a terminology as a fixed station, a Node B,
an eNode B (eNB), an access point (AP) and the like. A relay
may be substituted with such a terminology as a relay node
(RN), a relay station (RS), and the like. And, ‘terminal’ may
be substituted with such a terminology as a user equipment
(UE), an MS (mobile station), an MSS (mobile subscriber
station), an SS (subscriber station), or the like. The term “cell”
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may be understood as a base station (BS or eNB), a sector, a
Remote Radio Head (RRH), a relay, etc. and may be a com-
prehensive term capable of identifying a component carrier
(CC) at a specific transmission/reception (Tx/Rx) point.
[0037] Specific terminologies used in the following
description are provided to help understand the present inven-
tion and the use of the specific terminologies can be modified
into a different form in a range of not deviating from the
technical idea of the present invention. Occasionally, to pre-
vent the present invention from getting vaguer, structures
and/or devices known to the public are skipped or can be
represented as block diagrams centering on the core functions
of' the structures and/or devices. Wherever possible, the same
reference numbers will be used throughout the drawings to
refer to the same or like parts.

[0038] Embodiments of the present invention may be sup-
ported by the standard documents disclosed in at least one of
wireless access systems including IEEE 802 system, 3GPP
system, 3GPP LTE system, 3GPP LTE-A (LTE-Advanced)
system and 3GPP2 system. In particular, the steps or parts,
which are not explained to clearly reveal the technical idea of
the present invention, in the embodiments of the present
invention may be supported by the above documents. More-
over, all terminologies disclosed in this document may be
supported by the above standard documents.

[0039] The following description of embodiments of the
present invention may be usable for various wireless access
systems including CDMA (code division multiple access),
FDMA (frequency division multiple access), TDMA (time
division multiple access), OFDMA (orthogonal frequency
division multiple access), SC-FDMA (single carrier fre-
quency division multiple access) and the like. CDMA can be
implemented with such a radio technology as UTRA (univer-
sal terrestrial radio access), CDMA 2000 and the like. TDMA
can be implemented with such a radio technology as GSM/
GPRS/EDGE (Global System for Mobile communications)/
General Packet Radio Service/Enhanced Data Rates for GSM
Evolution). OFDMA can be implemented with such a radio
technology as IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX),
IEEE 802.20, E-UTRA (Evolved UTRA), etc. UTRA is a part
of UMTS (Universal Mobile Telecommunications System).
3GPP (3" Generation Partnership Project) LTE (long term
evolution) is a part of E-UMTS (Evolved UMTS) that uses
E-UTRA. The 3GPP LTE adopts OFDMA in downlink (here-
inafter abbreviated DL) and SC-FDMA in uplink (hereinafter
abbreviated UL). And, LTE-A (LTE-Advanced) is an evolved
version of 3GPP LTE. WiMAX may be explained by IEEE
802.16e standard (e.g., WirelessMAN-OFDMA reference
system) and advanced IEEE 802.16m standard (e.g., Wire-
lessMAN-OFDMA advanced system). For clarity, the fol-
lowing description mainly concerns 3GPP LTE and LTE-A
standards, by which the technical idea of the present invention
may be non-limited.

[0040] LTE/LTE-A Reference Structure/Channel

[0041] A structure of a radio frame is explained with refer-
ence to FIG. 1.

[0042] In a cellular OFDM radio packet communication

system, UL/DL (uplink/downlink) data packet transmission
is performed by a unit of subframe. And, one subframe is
defined as a predetermined time interval including a plurality
of OFDM symbols. In the 3GPP LTE standard, a type 1 radio
frame structure applicable to FDD (frequency division
duplex) and a type 2 radio frame structure applicable to TDD
(time division duplex) are supported.
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[0043] FIG. 1 (a) is a diagram for a structure of a type 1
radio frame. A DL (downlink) radio frame includes 10 sub-
frames. Each of the subframes includes 2 slots. And, a time
taken to transmit one subframe is defined as a transmission
time interval (hereinafter abbreviated TTI). For instance, one
subframe may have a length of 1 ms and one slot may have a
length of 0.5 ms. One slot may include a plurality of OFDM
symbols in time domain and may include a plurality of
resource blocks (RBs) in frequency domain. Since 3GPP LTE
system uses OFDMA in downlink, OFDM symbol is pro-
vided to indicate one symbol interval. The OFDM symbol
may be named SC-FDMA symbol or symbol interval.
Resource block (RB) is a resource allocation unit and may
include a plurality of contiguous subcarriers in one slot.

[0044] The number of OFDM symbols included in one slot
may vary in accordance with a configuration of CP. The CP
may be categorized into an extended CP and a normal CP. For
instance, in case that OFDM symbols are configured by the
normal CP, the number of OFDM symbols included in one
slot may be 7. In case that OFDM symbols are configured by
the extended CP, since a length of one OFDM symbol
increases, the number of OFDM symbols included in one slot
may be smaller than that of the case of the normal CP. In case
of the extended CP, for instance, the number of OFDM sym-
bols included in one slot may be 6. If a channel status is
unstable (e.g., a UE is moving at high speed), it may be able
to use the extended CP to further reduce the inter-symbol
interference.

[0045] When anormal CP is used, since one slot includes 7
OFDM symbols, one subframe includes 14 OFDM symbols.
Inthis case, first 2 or 3 OFDM symbols of each subframe may
be allocated to PDCCH (physical downlink control channel),
while the rest of the OFDM symbols are allocated to PDSCH
(physical downlink shared channel).

[0046] FIG.1 (b)is a diagram for a structure of a downlink
radio frame of type 2. A type 2 radio frame includes 2 half
frames. Each of the half frame includes 5 subframes, a
DwPTS (downlink pilot time slot), a GP (guard period), and
an UpPTS (uplink pilot time slot). Each of the subframes
includes 2 slots. The DwPTS is used for initial cell search,
synchronization, or a channel estimation in a user equipment.
The UpPTS is used for channel estimation of a base station
and matching a transmission synchronization of a user equip-
ment. The guard period is a period for eliminating interfer-
ence generated in uplink due to multi-path delay of a down-
link signal between uplink and downlink. Meanwhile, one
subframe includes 2 slots irrespective of a type of a radio
frame.

[0047] The above-described structures of the radio frame
are exemplary only. And, the number of subframes included
in a radio frame, the number of slots included in the subframe
and the number of symbols included in the slot may be modi-
fied in various ways.

[0048] FIG.2isadiagram for a resource grid in a downlink
slot. Referring to FIG. 2, one downlink (DL) slot includes 7
OFDM symbols and one resource block (RB) includes 12
subcarriers in frequency domain, by which the present inven-
tion may be non-limited. For instance, in case of'a normal CP
(Cyclic Prefix), one slot includes 7 OFDM symbols. In case of
an extended CP, one slot may include 6 OFDM symbols. Each
element on a resource grid is called a resource element. One
resource block includes 12x7 resource elements. The number
NPZ of resource blocks included in a DL slot may depend on
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a DL transmission bandwidth. And, the structure of an uplink
(UL) slot may be identical to that of the DL slot.

[0049] FIG. 3 is a diagram for a structure of a downlink
(DL) subframe. Maximum 3 OFDM symbols situated in a
head part of a first slot of one subframe correspond to a
control region to which control channels are assigned. The
rest of OFDM symbols correspond to a data region to which
PDSCH (physical downlink shared channel) is assigned.
Examples of DL control channels used by 3GPP LTE system
may include PCFICH (Physical Control Format Indicator
Channel), PDCCH (Physical Downlink Control Channel),
PHICH (Physical hybrid automatic repeat request indicator
Channel) and the like. The PCFICH is transmitted in a first
OFDM symbol of a subframe and includes information on the
number of OFDM symbols used for a transmission of a con-
trol channel within the subframe. The PHICH is a response
channel in response to UL transmission and includes an ACK/
NACK signal. Control information carried on PDCCH may
be called downlink control information (hereinafter abbrevi-
ated DCI). The DCI may include UL scheduling information,
DL scheduling information or a UL transmit (Tx) power
control command for a random UE (user equipment) group.
PDCCH is able to carry resource allocation and transmission
format (or called a DL grant) of DL-SCH (downlink shared
channel), resource allocation information (or called a UL
grant) of UL-SCH (uplink shared channel), paging informa-
tion on PCH (paging channel), system information on DL-
SCH, resource allocation to an upper layer control message
such as a random access response transmitted on PDSCH, a
set of transmission power control commands for individual
user equipments within a random user equipment (UE) group,
activation of VoIP (voice over IP) and the like. A plurality of
PDCCHs can be transmitted in a control region and a user
equipment is able to monitor a plurality of the PDCCHs.
PDCCH is configured with the aggregation of at least one or
more contiguous CCEs (control channel elements). CCE is a
logical assignment unit used to provide PDCCH with a code
rate in accordance with a state of a radio channel. CCE cor-
responds to a plurality of REGs (resource element groups). A
format of PDCCH and the number of bits of an available
PDCCH are determined depending on correlation between
the number of CCEs and a code rate provided by the CCEs. A
base station determines PDCCH format in accordance with
DClI to transmit to a user equipment and attaches CRC (cyclic
redundancy check) to control information. The CRC is
masked with a unique identifier (called RNTI (radio network
temporary identifier)) in accordance with an owner or usage
of PDCCH. If the PDCCH is provided for a specific user
equipment, the CRC can be masked with a unique identifier of
the user equipment, ie., C-RNTI (i.e., Cell-RNTT). If the
PDCCH is provided for a paging message, the CRC can be
masked with a paging indication identifier (e.g., P-RNTI
(Paging-RNTI)). If the PDCCH is provided for system infor-
mation, and more particularly, for a system information block
(SIB), the CRC can be masked with a system information
identifier (e.g., SI-RNTI (system information-RNTI)). In
order to indicate a random access response that is a response
to a transmission of a random access preamble of a user
equipment, CRC can be masked with RA-RNTI (random
access-RNTI).

[0050] FIG. 4 is a diagram for a structure of an uplink (UL)
subframe. Referring to F1G. 4, a UL subframe may be divided

into a control region and a data region in frequency domain. A
physical UL control channel (PUCCH), which includes UL
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control information, is assigned to the control region. And, a
physical UL shared channel (PUSCH), which includes user
data, is assigned to the data region. In order to maintain single
carrier property, one user equipment does not transmit
PUCCH and PUSCH simultaneously. PUCCH for one user
equipment is assigned to a resource block pair (RB pair) in a
subframe. Resource blocks belonging to the resource block
(RB) pair may occupy different subcarriers in each of 2 slots.
Namely, a resource block pair allocated to PUCCH is fre-
quency-hopped on a slot boundary.

[0051] Reference Signal (RS)

[0052] When packets are transmitted in a wireless commu-
nication system, since the transmitted packets are transmitted
via a radio channel, signal distortion may occur in a transmis-
sion process. In order to enable a receiver to accurately
receive the distorted signal, distortion of the received signal
should be corrected using channel information. In order to
detect the channel information, a method of transmitting a
signal which is known to a transmitter and a receiver and
detecting channel information using a distortion degree when
the signal is received via the channel is mainly used. The
signal is referred to as a pilot signal or a reference signal.
[0053] If data is transmitted and received using multiple
antennas, a channel state between each transmission antenna
and each reception antenna should be known in order to
accurately receive a signal. Accordingly, a reference signal is
present per transmission antenna and, more particularly, per
antenna port.

[0054] The reference signal may be divided into an uplink
reference signal and a downlink reference signal. In a current
LTE system, the uplink reference signal includes:

[0055] 1) a demodulation reference signal (DM-RS) for
channel estimation for coherent demodulation of information
transmitted via a PUSCH and a PUCCH, and

[0056] 1ii) a sounding reference signal (SRS) for measuring
uplink channel quality of a network at different frequencies at
the BS.

[0057] The downlink reference signal includes:

[0058] 1) a cell-specific reference signal (CRS) shared by
all UEs in the cell,

[0059] 1ii) a UE-specific reference signal for a specific UE,
[0060] iii)) a demodulation-reference signal (DM-RS)
transmitted for coherent demodulation if a PDSCH is trans-
mitted,

[0061] iv) a channel state information-reference signal
(CSI-RS) for delivering channel state information (CSI) if a
downlink DMRS is transmitted,

[0062] v) an MBSFN reference signal transmitted for
coherent demodulation of a signal transmitted in a multime-
dia broadcast single frequency network (MBSFN) mode, and
[0063] vi) a positioning reference signal used to estimate
geographical position information of the UE.

[0064] The reference signals may be broadly divided into
two reference signals according to the purpose thereof. There
are a reference signal for acquiring channel information and a
reference signal used for data demodulation. Since the former
reference signal is used when the UE acquires channel infor-
mation in downlink, the reference signal is transmitted over a
wide band and even a UE which does not receive downlink
data in a specific subframe should receive the reference sig-
nal. This reference signal is used even in handover. The latter
reference signal is sent by the BS along with resources in
downlink. The UE receives the reference signal to perform
channel measurement and data modulation. This reference
signal is transmitted in a region in which data is transmitted.
[0065] The CRS is used for two purposes such as channel
information acquisition and data demodulation and the UE-
specific reference signal is used only for data demodulation.
The CRS is transmitted per subframe over a wide band and
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reference signals for a maximum of four antenna ports are
transmitted according to the number of transmit antennas of
the base station.

[0066] For example, if the number of transmit antennas of
the base station is 2, CRSs for antenna ports 0 and 1 are
transmitted and, if the number of transmit antennas of the
base station is 4, CRSs for antenna ports 0 to 3 are transmitted.
[0067] FIG. 5 is a diagram illustrating a pattern in which
CRSs and DRSs defined in a legacy 3GPP LTE system (e.g.,
release-8) are mapped onto resource block (RB) pairs. A
downlink RB pair as a mapping unit of a reference signal may
be expressed by one subframe on a time axis and 12 subcar-
riers on a frequency axis. That is, one RB pair has 14 OFDM
symbols in case of a normal CP (FIG. 5(a)) and 12 OFDM
symbols in case of an extended CP (FIG. 5(b).

[0068] FIG. 5 shows locations of the reference signals on
the RB pairs in a system in which the base station supports
four transmit antennas. In FIG. 5, resource elements (REs)
denoted by “07,“1”, “2” and “3” represent the locations of the
CRSs for antenna port indices 0, 1, 2 and 3. Meanwhile, the
RE denoted by “D” represents the location of the DMRS.

[0069] Channel State Information-Reference Signal (CSI-
RS)
[0070] CSI-RS is an RS used for channel measurement in

an LTE-A system supporting up to eight antenna ports on
downlink. CSI-RS differs in this aspect from CRS used for
both channel measurement and data demodulation and thus,
unlike CRSs, it is not necessary to transmit CSI-RSs in every
subframe. CSI-RS is used in Mode 9. For data demodulation,
DMRS is used.

[0071] More specifically, CSI-RSs may be transmitted
through 1, 2, 4 or 8 antenna ports. Antenna port 15 may be
used for one antenna port, antenna ports 15 and 16 for two
antenna ports, antenna ports 15 to 18 for four antenna ports,
and antenna ports 15 to 22 for eight antenna ports.

[0072] CSI-RSs may be generated by the following equa-
tion 1.
() = —= (1 =2+ cm) + e (1 = 2-c2m + 1) (Fauation 1]
Fip )= —(1-2-¢c2m —(1=2-¢(2m N
Ling NG ]\/5
m=0,1,.. 6 Ny=bl_)
[0073] Where 1;,, (m) denotes the generated CSI-RSs, c(1)

denotes a pseudo-random sequence, 1, is a slot number, 1 is an
OFDM symbol index, and N ,,,*> PX denotes the maximum
number of RBs in a downlink bandwidth.

[0074] The CSI-RSs generated by Equation 1 may be
mapped to REs on a per-antenna port basis by the following
equation 2.

(p)

al] =wp rp m’) [Equation 2]

k=K +12m+

15,16
17,18
19,20
21,22
15,16
17,18
19,20
21,22

-0 forpe , normal cyclic prefix

-6 forpe , normal cyclic prefix
-1 forpe , normal cyclic prefix
-7 forpe , normal cyclic prefix
-0 forpe , extended cyclic prefix
-3 forpe , extended cyclic prefix

-6 forpe , extended cyclic prefix

-9 forpe , extended cyclic prefix
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-continued -continued

CSI reference signal configurations 0 — 19,

r B -
normal cyclic prefix m=0,1,... ,Ngg -1

=1 +320 RE
2

CS1 reference signal configurations 20 — 31, N7TasDL _ DL
= m RB
normal cyclic prefix -

CSI reference signal configurations 0 — 27,

”

extended cyclic prefix

1 peils, 17, 19, 21}
e {

v
D" pells 18,20, 22) [0075] InEquation2, k'and1'may be determined according
to CSI-RS configurations as illustrated in [Table 1].

TABLE 1

Number of CSI reference signals configured

CSI reference lor2 4 8

signal configuration  (k,1) n;mod2 (k,!) n,mod2 (k)  n,mod?2

Frame 0 9,5) 0 9,5) 0 ©,5) 0
1 (11,2) 1 (11,2) 1 (11,2) 1
2 9,2 1 9,2 1 ©,2) 1
3 (7,2) 1 (7,2) 1 7,2) 1
4 9,5) 1 9,5) 1 ©,5) 1
5 (8,5) 0 (8,5) 0
6 (10,2) 1 (10,2) 1
7 (8,2) 1 (8,2) 1
8 6,2) 1 6,2) 1
9 (8,5) 1 (8,5) 1

10 (3,5) 0
11 2,5) 0
12 (5,2) 1
13 4,2) 1
14 (3,2) 1
15 2,2) 1
16 (1,2) 1
17 0,2) 1
18 (3,5) 1
19 2,5) 1
Frame structure 20 (11, 1) 1 (11, 1) 1 (11, 1) 1
21 9,1 1 9,1 1 ©, 1 1
22 7,1 1 7,1 1 7,1 1
23 (10, 1) 1 (10, 1) 1
24 8, 1) 1 8, 1) 1
25 6,1) 1 6,1) 1
26 3,1 1
27 4,1 1
28 3B, 1 1
29 2,1 1
30 (1,1 1
31 0,1 1
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[0076] In FIG. 6, CSI-RSs are mapped to REs on a per-
antenna port basis according to a specific CSI-RS configura-
tion by Equation 1 and Equation 2. In FIG. 3, RO to R3 denote
that CRSs are mapped to respective antenna ports, and each
number represents that CSI-RS is mapped to each antenna
port. For example, RE denoted by 0 or 1 may be mapped to
CSI-RS corresponding to antenna port 0 or 1. In this case,
CSI-RS corresponding to two antenna ports may be mapped
to the same RE, and each CSI=RS may be identified by
different orthogonal codes.

[0077] As described before, CSI-RSs are transmitted in a
specific subframe, not in every subframe. Specifically, CSI-
RSs may be transmitted in a subframe satisfying the follow-
ing equation 3, referring to a CSI-RS subframe configuration
as illustrated in [Table 2] below.

TABLE 2
CSI-RS CSI-RS
CSI-RS- periodicity Tesrrs subframe offset Acgrs
SubframeConfig I s s (subframes) (subframes)

0-4 5 Lesrrs

5-14 10 IesrrsS
15-34 20 Iesrrs13
35-74 40 Icsrrs35
75-154 80 Icsrrs 73

(10np+|n/1]-Acsp.rs)ModT o gs=0 [Equation 3]

[0078] where T x5 denotes the transmission period of
CSI-RSs, A, zsis an offset, n s a system frame number, and
n, is a slot number.

[0079] The CSI-RS may be signaled to the UE as a CSI-RS
config information element shown in Table 3.

TABLE 3
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r10” indicates which subframe is used for data transmission,
and a CSI-RS EPRE value with respect to PDSCH EPRE is
transmitted. In addition, the eNB may further transmit zero
power CSI-RS information.

[0081] ‘resourceConfig-r10’ contained in ‘CSI-RS Config’
may indicate a CSI-RS transmission position, and may indi-
cate the positions of symbols and subcarriers contained in one
RB according to the CSI-RS configuration numbers (shown
in Table 1) denoted by 0 to 31.

[0082] Heterogeneous Deployment

[0083] FIG. 7 is a heterogeneous network wireless commu-
nication system including a macro eNB (MeNB) and a micro
eNB (PeNB or FeNB). The term “heterogeneous network”
refers to a network in which a macro eNB (MeNB) and a
micro eNB (PeNB or FeNB) coexist even though the same
Radio Access Technology (RAT) is used.

[0084] The macro eNB (MeNB) is a normal eNB having
wide coverage and high transmission power in a wireless
communication system. The macro eNB (MeNB) may also be
referred to as a macro cell.

[0085] The micro eNB (PeNB or FeNB) may also be
referred to as a micro cell, a pico cell, a femto cell, a home
eNB (HeNB), arelay, etc. (MeNB, PeNB and FeNB may also
be generically named a transmission point as necessary ). The
micro eNB (PeNB or FeNB) is a small-sized version of the
macro eNB (MeNB), such that the micro eNB (PeNB or
FeNB) may independently perform most of the functions of
the macro eNB (MeNB). The micro eNB (PeNB or FeNB)
may be installed (in an overlay manner) in an area covered by
the macro eNB (MeNB) or may be installed (in a non-overlay
manner) in a shadow area that cannot be covered by the macro
eNB (MeNB). The micro eNB (PeNB or FeNB) has a nar-
rower coverage and lower transmission power and may

CSI-RS-Config-rl0 ::=
csi-RS-r10
release

SEQUENCE {
CHOICE {
NULL,
setup SEQUENCE {
antennaPortsCount-r10
an2, an4, an8},
resourceConfig-r10
subframeConfig-r10

ENUMERATED {anl,

INTEGER (0.31),
INTEGER (0..154),

p-C-r10 INTEGER
(-8..15)

b

b
OPTIONAL, -- Need ON

zeroTxPowerCSI-RS-r10 CHOICE {

release NULL,

setup SEQUENCE {

zeroTxPowerResourceConfigList-r10

(16)),

zero TxPowerSubframeConfig-r10

OPTIONAL -- Need ON

BIT STRING (SIZE

INTEGER (0..154)

[0080] In Table 3, ‘antennaPortsCount-r10’ indicates the
number of antennas needed for CSI-RS transmission (for
example, one, two, four, or eight antennas may be selected),
‘resourceConfig-r10’ indicates which RE of a single RB is
located on time-frequency frequencies, ‘subframeConfig-

accommodate a smaller number of user equipments (UEs),
compared to the micro eNB (MeNB).

[0086] UE, which is hereinafter referred to as a macro UE
(MUE), may be directly served by the macro eNB (MeNB).
UE, which is hereinafter referred to as a micro UE (MUE),
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may be served by the micro eNB (PeNB or FeNB). In some
cases, the UE present within the coverage of the micro eNB
(MeNB) may be served by the macro eNB (MeNB).

[0087] The micro eNB (eNB) may be classified into two
types according to access limitations of the UE.

[0088] The first type is a Closed Subscriber Group (CSG)
or non-Closed Access Subscriber Group (non-CSG) eNB
serving as a cell that allows either a legacy macro UE or
another micro eNB to access a micro UE. The legacy macro
UE (MUE) or the like may be handed over to an OSG-type
eNB.

[0089] The second type is a CSG eNB that prevents the
legacy macro UE or another micro eNB from accessing the
micro UE, such that it is impossible to hand over to the CSG
eNB.

[0090] Coordinated Multi-Point: CoMP

[0091] CoMP transmission/reception scheme (which is
also referred to as co-MIMO, collaborative MIMO or net-
work MIMO) is proposed to meet enhanced system perfor-
mance requirements of 3GPP LTE-A. CoMP can improve the
performance of a UE located at a cell edge and increase
average sector throughput.

[0092] In a multi-cell environment having a frequency
reuse factor of 1, the performance of a UE located at a cell
edge and average sector throughput may decrease due to
inter-cell interference (ICI). To reduce ICI, a conventional
LTE system uses a method for allowing a UE located at a cell
edge in an interfered environment to have appropriate
throughput using a simple passive scheme such as fractional
frequency reuse (FFR) through UE-specific power control.
However, it may be more preferable to reduce ICI or reuse ICI
as a signal that a UE desires rather than decreasing frequency
resource use per cell. To achieve this, CoMP can be applied.
[0093] CoMP applicable to downlink can be classified into
joint processing (JP) and coordinated scheduling/beamform-
ing (CS/CB).

[0094] According to the JP, each point (eNB) of a CoMP
coordination unit can use data. The CoMP coordination unit
refers to a set of eNBs used for a coordinated transmission
scheme. The JP can be divided into joint transmission and
dynamic cell selection.

[0095] The joint transmission refers to a scheme through
which PDSCHs are simultaneously transmitted from a plu-
rality of points (some or all CoMP coordination units). That
is, data can be transmitted to a single UE from a plurality of
transmission points. According to joint transmission, quality
of a received signal can be improved coherently or non-
coherently and interference on other UEs can be actively
erased.

[0096] Dynamic cell selection refers to a scheme by which
a PDSCH is transmitted from one point (in a CoMP coordi-
nation unit). That is, data is transmitted to a single UE from a
single point at a specific time, other points in the coordination
unit do not transmit data to the UE at the time, and the point
that transmits the data to the UE can be dynamically selected.
[0097] According to the CS/CB scheme, CoMP coordina-
tion units can collaboratively perform beamforming of data
transmission to a single UE. Here, user scheduling/beaming
can be determined according to coordination of cells in a
corresponding CoMP coordination unit although data is
transmitted only from a serving cell.

[0098] Incase of uplink, coordinated multi-point reception
refers to reception of a signal transmitted according to coor-
dination of a plurality of points geographically spaced apart
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from one another. A CoMP reception scheme applicable to
uplink can be classified into joint reception (JR) and coordi-
nated scheduling/beamforming (CS/CB).

[0099] JR is a scheme by which a plurality of reception
points receives a signal transmitted over a PUSCH and
CS/CB is a scheme by which user scheduling/beamforming is
determined according to coordination of cells in a corre-
sponding CoMP coordination unit while one point receives a
PUSCH.

[0100] A UE can receive data from multi-cell base stations
collaboratively using the CoMP system. The base stations can
simultaneously support one or more UEs using the same radio
frequency resource, improving system performance. Further-
more, a base station may perform space division multiple
access (SDMA) on the basis of CSI between the base station
and a UE.

[0101] Inthe CoMP system, aserving eNB and one or more
collaborative eNBs are connected to a scheduler through a
backbone network. The scheduler can operate by receiving
channel information about a channel state between each UE
and each collaborative eNB, measured by each eNB, through
the backbone network. For example, the scheduler can sched-
ule information for collaborative MIMO operation for the
serving eNB and one or more collaborative eNBs. That is, the
scheduler can directly direct collaborative MIMO operation
to each eNB.

[0102] As described above, the CoMP system can be
regarded as a virtual MIMO system using a group of a plu-
rality of cells. Basically, a communication scheme of MIMO
using multiple antennas can be applied to CoMP.

[0103] FIG. 8 is a conceptual diagram illustrating an
example of a Coordinated Multi-Point (CoMP) cluster. Refer-
ring to FIG. 8, a CoMP cluster is a CoMP coordination unit.
FIG. 8(a) shows an example case in which cells of the CoMP
cluster use different physical cell IDs (PCIDs), and FIG. 8(b)
shows an exemplary case in which cells of the CoMP cluster
use the same PCIDs. For example, although cells of a CoMP
cluster use the same PCIDs, individual CoMP clusters (e.g.,
CoMP clusters A and B of FIG. 8(b)) may be assigned difter-
ent PCIDs and the cells of a single cluster share the same
PCIDs so that the cells may be configured in the form of a
distributed antenna or RRH of a single BS. In modified
examples of FI1G. 8, some cells from among cells of the single
cluster may share the same PCIDs.

[0104] Ifthe cells share the same PCIDs, various common
signals, such as PSS (Primary synchronization signal)/Sec-
ondary synchronization signal (SSS), CRS, PBCH, CRS
based PDCCH/PDSCH, are transmitted from all cells having
the same PCIDs at the same time, so that the common signals
can improve reception (Rx) signal quality and remove a
shadow region. Alternatively, some cells having high Tx
power from among a plurality of cells having the same PCIDs
may be configured to transmit common signals, and the
remaining cells may not transmit the common signals. How-
ever, in case of unicast data transmission through a CSI-RS, a
UE-specific RS, and a UE-specific RS based PDSCH, data
can be separately transmitted from each cell, resulting in a
cell splitting gain.

[0105] Measurement/Measurement Report

[0106] A measurement report is used in many techniques
designed to ensure the mobility of UEs (handover, random
access, cell search, etc.) or for one of the techniques. Since the
measurement report requires a certain degree of coherent
demodulation, a UE may perform measurement after acquir-
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ing synchronization and physical layer parameters, except for
measurement of received signal strength. The measurement
report conceptually covers Radio Resource Management
(RRM) measurement of measuring the signal strengths or
signal strengths to total reception power of a serving cell and
neighbor cells, including Reference Signal Received Power
(RSRP), Received Signal Strength Indicator (RSSI), and Ref-
erence Signal Received Quality (RSRQ), and Radio Link
Monitoring (RLM) measurement of measuring link quality
with respect to the serving cell to thereby determine whether
a radio link has failed.

[0107] RSRPis defined as the linear average over the power
contributions of REs that carry downlink CRSs.

[0108] RSSI is defined as the linear average of the total
received power of a UE. The RSSI is measured from OFDM
symbols carrying RSs for antenna port 0, including interfer-
ence and noise power from neighbor cells. If a specific sub-
frame is indicated for RSRQ measurement by higher-layer
signaling, the RSSI is measured over all OFDM symbols of
the indicated subframe.

[0109] RSRQis defined as (NxRSRP/RSSI), where N is the
number of RBs over the measurement bandwidth of RSSI.
[0110] As can be seen from the above-mentioned RSRP
definition, it should be premised that measurement reporting
is performed using CRS. However, assuming that cells share
the same PCID as shown in FIG. 8(5), the cells are unable to
discriminate between the cells having the same PCID on the
basis of the CRS, such that it is impossible to perform RRM
of each cell using only measurement reporting including
RSRP/RSRQ based on CRS. Therefore, assuming that cells
have the same PCID, it is possible to perform additional
RSRP/RSRQ measurement reporting on the basis of indepen-
dently transmitted CSI-RS. In order to increase reception
accuracy during CSI-RS reception of a specific cell, neighbor
cells do not transmit signals to a resource element (RE) to
which the corresponding CSI-RS is transmitted, such that the
neighbor cells can perform higher-accuracy measurement
although a frequency of CRS-RS transmission is less than a
frequency of CRS transmission. Therefore, although cells
have different PCIDs, CRS-based RSRP/RSRQ measure-
ment reporting and CSI-RS RSRP/RSRQ measurement
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used for DL data transmission between the corresponding cell
and the UE. In accordance with the CoMP transmission
scheme, the UE must feed back a CSI to a downlink related to
a cooperative cell other than the serving cell. An excessive
amount of overhead occurs when CSIs of all cells contained
in the CoMP cluster including the serving cell are fed back,
such that CSIs of some cells (i.e., CoMP measurement set)
contained in the CoMP cluster that is valuable in cooperative
scheduling and cooperative data transmission can be fed
back. Deciding the CoMP measurement set of a specific UE
may be configured by selecting cells each having an RSRP of
a predetermined level or higher. To achieve the above-men-
tioned operation, the UE performs RSRP measurement
reporting of cells contained in the CoMP cluster including the
UE. Alternatively, the BS sets configurations of CSI_RSs
each of which will perform RSPR or RSRQ measurement to
a CoMP measurement set, and informs the UE ofthe resultant
configurations. The UE may perform RSRP or RSRQ mea-
surement of CSI-RSs transmitted from cells contained in the
CoMP management set. If the measurement result satisfies a
specific condition, the UE may perform reporting.

[0112] Inorderto implement ICIC between CoMP clusters,
a UE performs RSRP measurement and reporting of cells
contained in a contiguous CoMP cluster, such that a network
and a UE can recognize which one of cells of the contiguous
CoMP cluster gives strong interference to the corresponding
UE and can also recognize which one of cells receives strong
UL interference from the corresponding UE.

[0113] In addition to CRS based RSRP/RSRQ measure-
ment reporting for mobility management of UE handover, the
CoMP measurement set configuration and the CSI-RS based
RSRP/RSRQ measurement reporting for ICIC are simulta-
neously performed, such that accuracy and flexibility of net-
work RRM can be increased.

[0114] Measurement/Measurement Report Decision Ref-
erence
[0115] Presently, a reference for allowing a user equipment

(UE) of the LTE/LTE-A system to perform triggering of a
CRS based measurement report will hereinafter be described
with reference to the following Table 4.

TABLE 4
Triggering Entering Triggering leaving
Event condition condition
Al Serving becomes better than threshold ~ Ms - Hys >alThresh Ms + Hys <
alThresh
A2 Serving becomes worse than Ms + Hys <a2Thresh  Ms — Hys >
threshold a2Thresh

A3 Neighbour becomes offset better than

serving

A4 Neighbour becomes better than

threshold

A5 Serving becomes worse than
thresholdl and neighbour becomes
better than threshold2

Mn + Ofn + Ocn —
Hys > Ms + Ofs +

Mn + Ofn + Ocn +
Hys <Ms + Ofs +

Ocs + a30ff Ocs + a30ff

Mn + Ofn + Ocn - Mn + Ofn + Ocn +
Hys > a4Thresh Hys < a4Thresh
(Ms + Hys < (Ms - Hys >

aSThreshl) and (Mn + a5Threshl) or (Mn +
Ofn + Ocn — Hys > Ofn + Ocn + Hys >
a5Thresh2) a5Thresh2)

reporting are simultaneously performed, resulting in
increased accuracy of network RRM.

[0111] Another purpose of CSR-RS transmission in each
cellis to perform CSI feedback to be performed by a UE to aid
scheduling of a BS (eNB) that determines a rank, precoding
matrix, a modulation and coding scheme (MCS) or CQI to be

[0116] In Table 4, Ms is the measurement result (RSRP or
RSRQ) of a serving cell, Hys is a hysteresis parameter, Mn is
the measurement result (RSRP or RSRQ) of a neighbor cell,
Ofh is a frequency-specific offset of a frequency of a neighbor
cell, Ocn is a cell-specific offset of a neighbor cell, Ofs is a
frequency-specific offset of a serving frequency, and Ocs is a
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cell-specific offset of a serving cell. In Table 4, if the RSRP or
RSRQ measurement result of the serving cell and the neigh-
bor cell satisfy each event entering condition, the measure-
ment report may be periodically attempted before the trigger-
ing leaving condition is satisfied or before the number of
measurement report times arrives at a maximum number of
report times.

[0117] The measurement report method such as CRS/CSI-
RS based measurement report triggering related to the CoMP
measurement set configuration according to the embodi-
ments of the present invention will hereinafter be described
on the basis of the above-mentioned contents. For conve-
nience of description and better understanding of the present
invention, CSI-RS based measurement report triggering,
details of CSI-RS based measurement report, applicationto a
plurality of CoMP clusters, and CRS-based measurement
report triggering will hereinafter be sequentially disclosed.
[0118] Measurement Report Triggering Based on CSI-RS
[0119] Inthe following description, CSI-RS contained in a
CoMP measurement set from among CSI-RSs received from
cells contained in the serving CoMP cluster is referred to as a
feedback CSI-RS, and the remaining CSI-RS other than the
CSI-RS is referred to as a non-feedback CSI-RS. Alterna-
tively, the BS designates a plurality of configurations of CSI-
RSs to be RSRP/RSRQ-measured as a CoMP management
set, and informs the UE of the CoMP management set. A user
equipment (UE) assumes that cells contained in the desig-
nated CoMP management set configure the CoMP cluster, a
CSI-RS contained in the CoMP measurement set is referred
to as a feedback CSI-RS, and the remaining CSI-RS is
referred to as a non-feedback CSI-RS. For example, as can be
seen from FIG. 9, CSI-RSs (#2, #4, #6) contained in the
CoMP measurement set from among CSI-RSs (#1~#7) con-
tained in the CoMP management set may be allocated to
feedback CSI-RSs, and the remaining CSI-RSs may be allo-
cated to non-feedback CSI-RSs.

[0120] Alternatively, the size of a maximum CoMP mea-
surement set may be predefined between the UE and the
network. For example, the size of a maximum CoMP mea-
surement set is setto 3 as shown in FIG. 9. In the measurement
report triggering according to the embodiments of the present
invention, CSI-RS may be added to, removed from, or
exchanged with the CoMP measurement set.

[0121] Inaccordance with the CSI-RS based measurement
report triggering rule, a first rule indicates that ‘a non-feed-
back CSI-RS becomes offset better than best quality CSI-RS
from among non-feedback CSI-RSs’. In other words, if the
Rx quality value of a specific CSI-RS (If the CoMP measure-
ment set overlaps with one or more CSI-RSs of the CoMP
management set, the specific CSI-RS may be CSI-RSs other
than the overlap CSI-RSs) contained in the CoMP manage-
ment set is better than a specific value obtained by applying an
offset value to the Rx quality of the best Rx-quality CSI-RS
from among CSI-RSs contained in the CoMP measurement
set, it can be recognized that this specific CSI-RS satisfies the
triggering condition. For example, as shown in FIG. 9, assum-
ing that the best quality CSI-RS from among CSI-RSs con-
tained in the CoMP measurement set is a CSI-RS #6, a recep-
tion quality value is 12 dB, and an offset value is 4 dB, some
CSI-RSs each having the Rx quality value of 16 dB or higher
from among CSI-RSs (CSI-RS #1, CSI-RS #3, CSI-RS #5,
CSI-RS #7) contained (only) in the CoMP management set
can satisfy the first triggering rule. If the offset value is
denoted by -4 dB, CSI-RS each having the Rx quality value
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of 8 dB or higher from among CSI-RSs contained (only) in
the CoMP management set can satisfy the first triggering rule.
[0122] According to the first rule, there is a limitation
denoted by “Wanted Action” indicating that ‘non-feedback
CSI-RS is included in the CoMP measurement set’. This
means that CSI-RS satisfying the first rule is contained in the
CoMP measurement set. If the above-mentioned request
operation occurs, the periodic measurement report may be
interrupted, and as such a detailed description thereof will be
given.

[0123] The above-mentioned first rule may not be applied
to the exemplary case in which the present CoMP measure-
ment set size is a maximum size. Alternatively, the first rule
can also be applied to an exemplary case in which the present
CoMP measurement set size is a maximum size and the
requested operation may indicate that CSI-RS satisfying the
first rule is added to the CoMP measurement set. Alterna-
tively, the first rule may also be applied to the case in which
the current CoMP measurement set size is a maximum size,
and the requested operation may indicate that CSI-RS satis-
fying the first rule is added to the CoMP measurement set and
a specific CSI-RS contained in the legacy CoMP measure-
ment set is removed. In this case, the removed CSI-RS may
have the lowest Rx-quality CSI-RS (or may be reported to
have the lowest Rx quality) from among a plurality of CSI-
RSs contained in the CoMP measurement set.

[0124] A second triggering rule may indicate that ‘a feed-
back CSI-RS becomes offset worse than the best quality
CSI-RS from among feedback CSI-RSs’. In other words, if
the Rx quality of a specific CSI-RS (If the CoMP measure-
ment set overlaps with one or more CSI-RSs of the CoMP
management set, the specific CSI-RS may be CSI-RSs other
than the overlap CSI-RSs) contained in the CoMP measure-
ment set is lower than a specific value obtained by applying an
offset value to the Rx quality of the best Rx-quality CSI-RS
from among CSI-RSs contained in the CoMP measurement
set, it can be recognized that this specific CSI-RS satisfies the
triggering condition.

[0125] In accordance with the above-mentioned second
rule, a wanted action indicating that feedback CSI-RS is
excluded from the CoMP measurement set may be given. In
addition, if the current CoMP measurement set sizeis setto 1,
the second rule may not be used as necessary.

[0126] A third rule may indicate that ‘a non-feedback CSI-
RS becomes offset better than the worst quality CSI-RS from
among feedback CSI-RSs’. In other words, if the Rx quality
value of a specific CSI-RS contained in the CoMP manage-
ment set is better than a specific value obtained when an offset
value is applied to the lowest Rx quality CSI-RS from among
CSI-RSs contained in the CoMP measurement set (wherein,
if the CoMP measurement set overlaps with one or more
CSI-RSs of the CoMP management set, the specific CSI-RS
may be CSI-RSs other than the overlap CSI-RSs), it can be
recognized that the specific CSI-RS satisfies the triggering
condition.

[0127] In accordance with the wanted action of the above
third rule, a non-feedback CSI-RS is included in the CoMP
measurement set, and the lowest quality feedback CSI-RS is
excluded from the CoMP measurement set.

[0128] In addition, the third rule can also be applied to the
case in which the current CoMP measurement set size is a
maximum size.

[0129] If the CSI-RS based measurement result of the UE
satisfies the above-mentioned triggering condition (i.e., each
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event entering condition), event report/measurement report
for a CSI-RS and a CSI-RS related cell may be attempted. In
this case, the event report/measurement report may be peri-
odically attempted, and this attempt may be continuously
performed i) before the leaving condition is satisfied, ii)
before a current number of reporting actions reaches a maxi-
mum reporting number, or iii) before the Wanted Action
occurs.

[0130] Although the above description has disclosed that
the CoMP measurement set is a subset of the CoMP manage-
ment set for convenience of description and better under-
standing of the present invention, the above-mentioned
description can also be applied to the case in which the CoMP
measurement set and the CoMP management set are indepen-
dently configured and the subset relationship is not formed. In
addition, only CSI-RSs that are simultaneously contained in
the CoMP measurement set and the CoMP management set
are designated as the feedback CSI-RS, and the above-men-
tioned report triggering rules may also be applied. For
example, only CSI-RSs #2 and #6 may be designated as the
feedback CSI-RS as shown in FIG. 10(). A single CSI-RS
resource configuration contained in the CoMP measurement
set is meaningless in RSRP/RSRQ measurement on the con-
dition that CSI-RS resources transferred from a plurality of
Tx points are used for CSI calculation and CSI feedback
needed for joint transmission from plural Tx points. For
example, if CSI-RS #m includes CSI-RS #n from a Tx point
#n and CSI-RS #n+1 from a Tx point #n+1, a CSI-RS #m
contained in the CoMP measurement set can be efficiently
used to measure a channel status of joint transmission (JT) of
the Tx points (#n, #n+1), a channel state of each Tx point may
be insufficiently reflected. These CSI-RS resources may be
referred to as TP (Tx point)-shared CSI-RS resources. The
RSRP measurement result is meaningless though CSI-RS
measurement result is meaningful, so that the TP-shared CSI-
RSs are not contained in the CoMP management set.

[0131] Details of CSI-RS Based Measurement Report

[0132] A report value of the CSI-RS based measurement
reporting to aid the CoMP measurement set configuration
according to the embodiments will hereinafter be described.
In the following description, CSI-RS RSRP is defined as Rx
power of a reference signal (RS) of a CSI-RS transmission
RE. If CSI-RS of the CDM (Code Division Multiplexing)-
processed antenna pair is also transmitted, the CSI-RS RSRP
may be defined as the sum of Rx powers of CSI-RSs of two
antenna ports. It should be noted that the report value of the
CSI-RS based measurement report can be applied together
with or independently of the CSI-RS based measurement
report triggering rules for assisting the CoMP measurement
set configuration.

[0133] As a report value for CSI-RS based measurement
report to help the CoMP measurement set configuration, an
average Rx power level from CSI-RS (for example, CSI-RS
corresponding to a first configuration/specific location con-
figuration from among multiple CSI-RS configurations)
received from the serving cell is measured, and a specific
value indicating a difference between an average Rx power
level of the remaining CSI-RSs and an average Rx power
level of a first CSI-RS can be used.

[0134] That is, a measurement report value for the n-th
CSI-RS may be defined as the ratio of an average Rx power
level of the n-th CSI-RS to an average Rx power level of the
first CSI-RS. Alternatively, the measurement report value for
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the n-th CSI-RS may be defined as the ratio of the average Rx
power level of the first CSI-RS to the average Rx power level
of the n-th CSI-RS.

[0135] RSRP indicating the CRS-based measurement
report for the legacy mobility management has the Rx power
in units of mW measured by a UE antenna connector, such
that this RSRP value may be used as a report value having
unnecessary overhead so as to help the CoMP measurement
set configuration.

[0136] In another embodiment, if CSI-RS having the best
average Rx power level is selected from among a plurality of
CSI-RSs, the measurement report value for the n-th CSI-RS
may be defined as the ratio of the n-th CSI-RS average Rx
power level to the best CSI-RS average Rx power level.
Alternatively, the measurement report value may also be
defined as the ratio of the average Rx power level of the best
CSI-RS to the n-th CSI-RS average Rx power level. Since the
ratio of power level on a linear scale is defined as a difference
in power level on a decibel scale, the above ration of power
level (linear value) has the same meaning as a difference in
power level (dB value).

[0137] Inassociation with the average Rx power level mea-
surement, as a method for measuring the average Rx power
level of the CSI-RS transmitted by a specific CSI-RS con-
figuration, the BS or eNB may determine whether all the
CSI-RS antenna ports will be used or only a specific antenna
port will be used. For example, the BS may determine
whether only the first antenna port will be used or only the
initial two antenna ports will be used. Although the BS inde-
pendently designates the number of antenna ports to be used
for RSRP measurement according to each CSI-RS configu-
ration, the same number of antenna ports may be used to
perform measurement when all CSI-RSs contained in the
entire CoMP management set are configured. Alternatively,
the average Rx power level may be measured using a first
antenna port and a second antenna port when only a specific
antenna port (e.g., antenna port #0) is used or when two or
more antenna ports are used. All the antenna ports or a plu-
rality of antenna ports for a specific CSI-RS configuration are
used for RSRP measurement, and the average Rx power level
may be defined as the sum (or average) of average Rx power
levels of the individual used antennas.

[0138] In another embodiment, if only one antenna port is
configured as a CSI-RS configuration, RSRP of the corre-
sponding antenna port is measured and reported. If two or
more antenna ports are configured as a CSI-RS configuration,
RSRP of a first antenna port and RSRP of a second antenna
port are respectively measured so that the sum of RSRP
values of two antenna ports can be reported. If CSI-RS trans-
mission actions of different antenna ports share two REs and
are distinguished from each other by an orthogonal code, i.e.,
if RSs of two antenna ports are CDM-processed, Tx power is
distributed to two antenna ports.

[0139] In another embodiment, if the BS configures only
one antenna port through CSI-RS configuration, RSRP of the
corresponding antenna port is measured and reported. And if
two or more antenna ports are configured as CSI-RS configu-
ration, the sum of RSRP values of two antenna ports being
CDM-processed is measured, and the average of the sum of
RSRPs of two antenna ports is reported. If four antenna ports
are configured, the sum of RSRP values of the first and second
antenna ports and the sum of RSRP values of third and fourth
antenna ports are reported.
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[0140] In another embodiment, if the BS configures only
one antenna port for CSI-RS configuration, RSRP of the
corresponding antenna port is measured and reported. If two
or more antenna ports are configured through CSI-RS con-
figuration, i.e., if 2, 4, or 8 antenna ports are configured, the
average of RSRP sums of two antenna port pairs being CDM-
processed and transmitted is reported. A method for calculat-
ing the sum of RSRP values of two antenna ports pairs may be
set to any one of 1), ii), iii), and iv). In the first method (i),
RSRP of the first antenna port is calculated and doubled, so
that the sum of RSRP values is defined as the sum of RSRP
values of two antenna port pairs. In the second method (ii),
RSRP values of the first and second antenna ports are respec-
tively measured, and the sum of RSRP values of two antenna
port pairs is defined as the sum of RSRP values of two antenna
ports. In the third method (iii), RSRP values of all antenna
ports are respectively measured to obtain the average RSRP,
and the resultant value is doubled, so that the sum of RSRP
values is defined as the sum of RSRP values of two antenna
port pairs. In the fourth method (iv), the sum of RSRP values
of the CDM-processed antenna port pairs is calculated, and
the resultant values are averaged, so that the sum of RSRP
values of two antenna port pairs may be defined.

[0141] In another embodiment, if only one antenna port is
configured as CSI-RS configuration during the CSI-RS
reception process, the UE assumes that the CDM-processed
antenna port pair is not present, and CSI-RS can be received
and detected without despreading. Alternatively, even when
only one antenna port is configured as a CSI-RS configuration
when the UE receives the CSI-RS, the UE assumes that the
CDM-processed antenna port pair not allocated to the UE is
present, and the UE can receive and detect the CSI-RS
through dispreading.

[0142] Since the UE operation is changed by the above two
opposing assumptions, which assumption will be used
between the UE and the BS may be determined in advance.
Alternatively, the BS or eNB may inform the UE of specific
information through RRC signaling. The specific information
indicates whether the CDM-processed antenna port pair is
transmitted through a CSI-RS configuration in which only the
corresponding antenna port is established through the above
RRC signaling.

[0143] If the UE receives signaling information indicating
that the CDM-processed antenna port pairs are simulta-
neously transmitted at a CSI-RS configuration in which only
one antenna port is configured, the RSRP value measured
when RSRP of the corresponding CSI-RS is reported may be
doubled and reported.

[0144] In another embodiment, according to a method for
measuring the average Rx power level of a CSI-RS transmit-
ted by the CSI-RS configuration, assuming that a Rank-1
precoding matrix is optimally applied to the antenna port set
of'the corresponding CSI-RS and data is then transmitted, the
average Rx power level of the corresponding data channel
may be measured. In this case, the Rank-1 precoder may be a
precoder of a predetermined codebook or an arbitrary pre-
coder.

[0145] When the average Rx power level is calculated, the
average Rx power level is corrected in consideration of either
the energy ratio of PDSCH EPRE to CSI-RS EPRE config-
ured for each CSI-RS or the power offset parameter of an
additional CSI-RS, such that the measurement report may be
achieved on the basis of the corrected power level. For
example, the average Rx power level of a data channel related
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to the corresponding CSI-RS may be reported in consider-
ation of the energy ratio of PDSCH EPRE to CSI-RS EPRE.
The BS may designate the power offset parameter for each
CSI-RS configuration belonging to the CoMP management
set, and may inform the UE of the designated power offset
parameter. The UE may perform the measurement report on
the basis of the corrected power level which is corrected by
using the power offset parameter. In addition, the BS may
designate a time window needed for averaging. Alternatively,
during a predetermined time (e.g., 200 ms or the like), the
CSI-RS Rx signal levels are averaged so that the mean Rx
power level can be obtained on the basis of the averaged
result. Alternatively, the average Rx power obtained from
each time window is filtered again, so that the average Rx
power level to be reported can be obtained.

[0146] The following method may be used as the CSI-RS
based measurement report triggering rule for helping the
CoMP measurement set configuration. The average Rx power
level of the CSI-RS configured as multiple CSI-RS configu-
rations is measured, and the quality of M CSI-RS values each
having the best quality can be reported, where M may be
predetermined or may be previously designated by the BS
through RRC signaling. The UE may periodically report the
quality of M CSI-RS values. If there is a change in the list of
the selected M CSI-RS values, measurement report may be
attempted.

[0147] If the CoMP measurement set and the CoMP man-
agement set are configured separately from each other, the
above-mentioned proposed scheme may be realized as fol-
lows by the measurement report triggering scheme that is
dependent upon the RSRP measurement result from CSI-RSs
contained in the CoMP management set.

[0148] The UE may report not only indexes of M CSI-RSs
indicating the best RSRP result from among N CSI-RS con-
tained in the CoMP management set, but also the RSRP
estimation result of the corresponding CSI-RS. If M CSI-RSs
are changed, the report triggering may be performed. In addi-
tion, after the above result is reported once to avoid the
occurrence of frequent reporting, this reporting may not be
performed during a predetermined time (T1). If the reporting
is not triggered during a predetermined time (12), the report
triggering may be performed. In this case, N, M, T1, and T2
may be signaled to the UE through RRC signaling.

[0149] The above-mentioned scheme is slightly modified,
the UE may report not only indexes of a maximum of M
CSI-RSs (the RSRP ratio (RSRP_n/max(RSRP_i)) of which
is higher than a predetermined threshold value) from among
N CSI-RSs contained in the CoMP management set, but also
the RSRP estimation result of the corresponding CSI-RS.
That is, indexes of a maximum of M CSI_RSs configured to
satisty Equation 4 may be reported.

RSRP__#/max(RSRP__i)>Threshold [Equation 4]
[0150] Alternatively, not only indexes of a maximum of M
CSI-RSs from among a plurality of CSI-RSs (i.e., multiple
CSI-RS configurations) from the serving cell, but also the
RSRP estimation result of the corresponding CSI-RS may be
reported. According to each of the M CSI-RSs, the RSRP
ratio (RSRP_n/RSRP_0) with regard to CSI-RS RSRP
(RSRP__0) corresponding to a first configuration/specific
location configuration among the plurality of CSI-RSs is
higher than a predetermined threshold value. That is, a maxi-
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mum of M CSI-RSs configured to satisfy Equation 5 may be
reported.

RSRP_ #/RSRP_ 0>Threshold

[0151] Alternatively, indexes of a maximum of M CSI-RSs
(wherein the RSRP ratio (CSI-RSRP_n/Serving CRS_
RSRP) with regard to CRS-based RSRP (Serving CRC_
RSRP) of the serving cell which is higher than a predeter-
mined threshold value can be reported along with the RSRP
estimation result of the corresponding CSI-RS. That is, a
maximum of M CSI-RSs configured to satisfy Equation 6 can
be reported.

[Equation 5]

CSI-RSRP_ #/Serving CRC_RSRP>Threshold

[0152] In the above-mentioned description, RSRP to be
compared is a corrected RSRP is RSRP to which power offset
is reflected, in a method of the BS designates a power offset
parameter for each CSI-RS configuration contained in the
CoMP management set and then informs the UE of the des-
ignated offset parameter. That is, the UE adds the power offset
to the measured RSRP[dB] and obtains the corrected RSRP
as shown in the following equation 7.

[Equation 6]

Adj_RSRP_ i=Meas_RSRP__i+Offset_i

[0153] Inaddition, a Hysteresis parameter (Hy) is added to
Equation 7 so as to reduce frequent variation of ‘best M
RSRP”, and RSRP can be corrected as shown in the following
equation 8.

[Equation 7]

Adj_RSRP_ /=Meas_RSRP_ i+Offset_i+Hy

[0154] In this case, information as to whether ‘Hy’ will be
added or subtracted can be decided according to whether the
corresponding CSI-RS is contained in ‘best M CSI-RS’ of the
previous reporting. If the corresponding CSI-RS is contained
in ‘best M CSI-RS’ of the previous reporting, a bias value is
given in a manner that a high Adj_RSRP is realized by addi-
tion of Hy, and frequent changing of CSI-RS having ‘best M
Adj_RSRP’ can be reduced or mitigated.

[0155] Application to a Plurality of CoMP Clusters

[0156] Various embodiment to be considered when a plu-
rality of CoMP clusters are present as shown in FIG. 11 will
hereinafter be described in detail. That is, multiple CSI-RS
resource configurations are classified into a plurality of sets
according to unique characteristics, the CSI-RS resource con-
figuration for each set is signaled to the UE, and methods for
receiving, detecting, measuring, and managing signals
according to the above characteristics will hereinafter be
described. In the following description, ‘set 1’ is a set of
CSI-RSs transmitted from the cells contained in the CoMP
cluster including the serving cell, and ‘set_n(n>1)’ is a set of
CSI-RSs transmitted from the cells contained in the same
CoMP cluster contiguous to the above CoMP cluster.

[0157] In association with timing information configured
to receive the CSI-RS from a plurality of cells contained in the
CoMP cluster, CSI-RSs transmitted from the cells contained
in one CoMP cluster are formed as a single CoMP manage-
ment set, and synchronization signal information for obtain-
ing the Rx time of CSI-RSs contained in the corresponding set
may be signaled to each set.

[0158] In case of Set_ 1, the UE may receive and detect
CSI-RSs contained in ‘set_ 17 on the basis of the Rx time of
signals transferred from the serving cell. In order for the UE
to recognize the Rx time of the remaining set_n(n>1), a
physical cell ID allocated to cells of the corresponding CoMP
cluster may be signaled to the UE. The UE may acquire and

[Equation 8]
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maintain the Rx synchronization using PSS/SSS transmitted
from the corresponding cell and a CRS on the basis of at least
one physical cell ID that represents each set, and the UE may
receive and detect CSI_RSs contained in the corresponding
set on the basis of the corresponding Rx time.

[0159] In association with the relationship of RE mapping
to data mapping needed for CSI-RS transmitted from a plu-
rality of cells contained in the CoMP cluster, CSI-RSs trans-
mitted from the cells of one CoMP cluster are formed as a
single set, and the CSI measurement set configuration may be
limited to a specific CSI-RS resource management set, and
the relationship of CSI-RS to RE mapping or the relationship
of'data to RE mapping may be interpreted by the UE per set in
different ways.

[0160] The cell contained in the CSI measurement set, i.e.,
CSI-RS to be measured for CSI feedback, may be composed
of only CSI-RSs contained in the same CSI-RS resource
configuration set. Alternatively, only CSI-RS contained in
‘set_ 1’ may be contained in the CSI measurement set. CSI-
RSs contained in ‘set_1* may not perform data mapping to
the RE through which CSI-RS is transmitted, so that the
measurement accuracy of CSI feedback can be improved.
That is, the operation in which data is mapped to CSI-RS RE
regarding all the multiple CSI-RS resource configurations
belonging to ‘set_1° is prevented from occurring. In the
meantime, data mapping is performed in the case in which
CSI-RS of the CSI-RS resource configuration belonging to
another set_n(n>1) is mapped to RE. In this case, although
zero power CSI-RS resource configuration may be contained
in ‘set_1°, the zero power CSI-RS resource configuration
may not be contained in another set_n(n>1).

[0161] Alternatively, if coordinated transmission is not
achieved between cells located at both ends of the cluster
because the CoMP cluster is very large in size, REs to which
all CSI-RSs contained in CoMP management set__1 are trans-
mitted need not always to be avoided in data mapping. In this
case, information as to whether data mapping for each CSI-
RS resource configuration contained in CoMP management
set__1 is prevented or not can be separately designated. Alter-
natively, data mapping may be performed to CSI-RS RE of
the CSI-RS resource configuration contained in another set_
n(n>1).

[0162] Alternatively, in the case of CSI-RSs contained in
the CSI measurement set, data is not mapped to an RE
through which CSI_RS is transmitted so as to increase the
measurement accuracy of CSI feedback, and data is mapped
to the RE when other designation information is not present in
the corresponding CSI-RS RE contained to the CSI-RS
resource management set.

[0163] In association with the relationship between the
CSI-RS based measurement report triggering and the CoMP
cluster, CSI-RSs transmitted from the cells contained in one
CoMP cluster is formed as a single set, and the triggering rule
of'the CSI-RS based measurement report may be difterently
established for each set. Since only CSI-RSs contained in
‘Set_ 1’ belong to the CoMP measurement set, the report
triggering rule for helping the CoMP measurement set con-
figuration may be applied only to CSI-RSs contained in ‘set__
1’, and the report triggering rule for the report triggering
rule/ICIC management for facilitating the mobility manage-
ment may be applied only to CSI-RSs contained in the
remaining set_n(n>1). In the case of applying the same rule,
different parameter values may be assigned to individual sets.
For example, according to the report triggering scheme used

25



US 2015/0036612 Al

when the Rx quality of CSI-RS of a neighbor cell is higher
than a predetermined threshold value, a threshold value
applied to CSI-RSs contained in ‘set_ 1’ is different from a
threshold value applied to other CSI-RSs contained in the
remaining set_n(n>1), and the different threshold values may
be signaled to the UE. In addition, when the Rx quality
information of CSI-RS contained in ‘set_n(n>1)’ is reported,
the CRS-based measurement report results from one or more
cells from among cells having PCIDs representing the corre-
sponding set may be reported at the same time.

[0164] Although the above-mentioned description has been
disclosed on the basis of LTE/LTE-A systems for conve-
nience of description and better understanding of the present
invention, modification thereof may also be applied to other
communication standards as necessary. In a communication
system configured to transmit a common RS (or a common
pilot signal) identified by a cell ID, multiple auxiliary RS
configurations are classified into a plurality of sets according
to multiple auxiliary RS configurations according to the
scheme for transmitting auxiliary RSs to identity individual
cells having the same cell ID, and an auxiliary RS configura-
tion for each set may be signaled to the UE, and signals can be
received, detected, measured, and managed according to the
above characteristics. For example, auxiliary RSs having the
same auxiliary RS transmission time form one set, and synch
signal information for obtaining the Rx time of auxiliary RSs
contained in the corresponding set may be signaled to the UE
according to respective sets. In another example, CSI-RSs
transmitted from the cells of one CoMP cluster form a single
set, and CSI_RS resource configuration may be limited in the
CSI-RS set from the remaining CoMP clusters. In more
detail, for example, although CSI-RSs contained in ‘set_ 1’
may be selected from number of antenna ports (1, 2, 4, 8), the
number of antenna ports of CSI-RSs contained in the remain-
ing set_n(n>1) may be set to a predetermined number, for
example, 1 or 2.

[0165] The above-mentioned description can be extended
to other technical fields by forming a plurality of cells in
which Tx time synchronization is maintained as a single
CoMP cluster, and can also be extended to other technical
fields by performing a plurality of CSI-RS resource configu-
rations and measurement reports in a manner that coordinated
transmission is achieved between the CoMP clusters. In this
case, a plurality of management sets may be signaled to the
UE, and the physical cell IDs assigned to cells of the corre-
sponding CoMP cluster may be signaled to at least one UE in
such a manner that the CSI-RS reception time can be acquired
for each set. The UE acquires reception (Rx) synchronization
and maintenance using PSS/SSS and CRS transmitted from
the corresponding cell on the basis of the above-mentioned
result, and may receive and detect CSI-RSs contained in the
corresponding set using the same FFT timing from the cor-
responding Rx time. That is, the BS classifies CSI-RS
resource configuration into a plurality of sets, assigns one or
more physical cell IDs to each set, and informs the UE of the
assigned result. The UE may acquire reception (Rx) synchro-
nization and maintenance using either PSS/SSS from the
corresponding cell or a CRS on the basis of the physical cell
IDs designated along with the corresponding set, so that the
UE can receive and detect CSI-RSs contained in a specific set.
The same FFT timing used when CRS of the corresponding
cell is detected is used, so that the UE can receive and detect
CSI-RSs contained in the corresponding set.
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[0166] CRS-Based Measurement Report Triggering
[0167] The CRS-based measurement report triggering rule
appropriate for the CoMP CSI measurement set structure
according to the embodiments of the present invention will
hereinafter be described in detail.

[0168] According to the principles of an algorithm for
deciding cells contained in the CoMP measurement set, the
scope of the present invention must be limited to cells of the
CoMP cluster to be used for coordinated scheduling or coor-
dinated data transmission in consideration of the CSI feed-
back overhead. In other words, if the Rx quality (RSRP/
RSRQ) from a specific cell is equal to or higher than a
predetermined level, or if the Rx quality of the corresponding
cellis less than a predetermined difference as compared to the
Rx quality of the serving cell, the corresponding cells may be
determined to be cells contained in the CoMP measurement
set. For example, if contiguous cells of the CoMP cluster
covering the range of 10 dB or less as compared to the serv-
ing-cell RSRP are contained in the CoMP measurement set, if
RSRP of the serving cell is denoted by x[dB], and if the
contiguous cell RSRP is equal to or higher than (x-10)[dB],
the cells must be contained in the CoMP measurement set, so
that the measurement report must be triggered when a con-
tiguous cells satisfying the above condition is discovered.
[0169] The report triggering rule proposed for helping the
CoMP measurement set configuration is shown in the follow-
ing Table 5.

TABLE 5

Event Triggering Condition

Mn + Ofn + Ocn — Hys > Ms +
Ofs + Ocs + c10ff

Mn + Ofn + Ocn + Hys < Ms +
Ofs + Ocs + c20ff

Mn + Ofn + Ocn — Hys >

C1 Neighbour becomes offset
better than serving

C2 Neighbour becomes offset
worse than serving

C3 Neighbour becomes better

than threshold ¢3Thresh
c4 Neighbour becomes worse Mn + Ofn + Ocn + Hys <
than threshold cAThresh

[0170] In Table 5, Ms is the measurement result (RSRP or
RSRQ) of a serving cell, Hys is a hysteresis parameter, Mn is
the measurement result (RSRP or RSRQ) of a neighbor cell,
Ofh is a frequency-specific offset of a frequency of a neighbor
cell, Ocn is a cell-specific offset of a neighbor cell, Ofs is a
frequency-specific offset of a serving frequency, and Ocs is a
cell-specific offset of a serving cell. If the cells configured to
perform coordinated cells have the same carrier frequency,
Ofh and Ofs may not be present.

[0171] If the relationship between CRS and CSI-RS
received from each cell is recognized by the UE, the periodic
reporting is performed by an event of the above condition.
Upon receiving a command indicating that CSI-RS from the
corresponding cell is contained in the CoMP measurement set
from the corresponding cell, the report purpose caused by the
corresponding event is realized so that periodic reporting may
be interrupted.

[0172] However, assuming that the UE does not recognize
the relationship between CRS and CSI-RS transmitted from
each cell on the condition that the cells having the same
PCIDs are mixed, it is impossible to recognize whether the
report purpose caused by the corresponding event is realized.
In order to determine whether the contiguous cell is contained
in the CoMP measurement set or is worthwhile to be main-
tained, if the entering condition is satisfied, as many periodic
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reporting actions as a predetermined number may be per-
formed as necessary. In this case, the number of reporting
transmission times may be different from a maximum report
number of the legacy event. In addition, the cells to be con-
tained in the CoMP measurement set are limited to some cells
of the same CoMP cluster, so that it is necessary to indicate
PCIDs of the cells to which the above condition will be
applied. The UE may determine whether the Rx quality of the
CRS signal received from the cells having a predetermined
PCID satisfies the proposed event rule. That is, the UE may
apply the above event rule only to the Rx quality of CRS
received from the cells having the designated PCID.

[0173] FIG. 12 is a block diagram illustrating a BS (eNB)
device and a UE device according to the embodiments of the
present invention.

[0174] Referring to FIG. 12, the BS device 1210 according
to the present invention may include a reception (Rx) module
1211, a transmission (Tx) module 1212, a processor 1213, a
memory 1214, and a plurality of antennas 1215. The plurality
of antennas 1215 indicates a BS device for supporting MIMO
transmission and reception. The reception (Rx) module 1211
may receive a variety of signals, data and information on an
uplink starting from the UE. The Tx module 1212 may trans-
mit a variety of signals, data and information on a downlink
forthe UE. The processor 1213 may provide overall control to
the BS device 1210.

[0175] The processor 1213 of the BS device 1210 accord-
ing to one embodiment of the present invention can process
various operations needed for the above-mentioned embodi-
ments.

[0176] Theprocessor 1213 ofthe BS device 1210 processes
information received at the BS device 910 and transmission
information to be transmitted externally. The memory 914
may store the processed information for a predetermined
time. The memory 1214 may be replaced with a component
such as a buffer (not shown).

[0177] Referring to FIG. 12, the UE device 1220 may
include an Rx module 1221, a Tx module 1222, a processor
1223, a memory 1224, and a plurality of antennas 1225. The
plurality of antennas 1225 indicates a UE apparatus support-
ing MIMO transmission and reception. The Rx module 1221
may receive downlink signals, data and information from the
BS (eNB). The Tx module 1222 may transmit uplink signals,
data and information to the BS (eNB). The processor 1223
may provide overall control to the UE device 1220.

[0178] The processor 1223 of the UE device 1220 accord-
ing to one embodiment of the present invention can process
various operations needed for the above-mentioned embodi-
ments.

[0179] The processor 1223 of the UE device 1220 pro-
cesses information received at the UE device 1220 and trans-
mission information to be transmitted externally. The
memory 1224 may store the processed information for a
predetermined time. The memory 1224 may be replaced with
a component such as a buffer (not shown).

[0180] The specific configurations of the BS device and the
UE device may be implemented such that the various embodi-
ments of the present invention are performed independently
or two or more embodiments of the present invention are
performed simultaneously. Redundant matters will not be
described herein for clarity.

[0181] The description of the BS device 1210 shown in
FIG. 12 may be applied to a relay node (RN) acting as a DL,
transmission entity or UL reception entity without departing
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from the scope or spirit of the present invention. In addition,
the description of the UE device 1220 may be applied to a
relay node (RN) acting as a UL transmission entity or DL
reception entity without departing from the scope or spirit of
the present invention.

[0182] The above-described embodiments of the present
invention can be implemented by a variety of means, for
example, hardware, firmware, software, or a combination
thereof.

[0183] Inthe case of implementing the present invention by
hardware, the present invention can be implemented with
application specific integrated circuits (ASICs), Digital sig-
nal processors (DSPs), digital signal processing devices
(DSPDs), programmable logic devices (PLDs), field pro-
grammable gate arrays (FPGAs), a processor, a controller, a
microcontroller, a microprocessor, etc.

[0184] 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. Software
code may be stored in a memory to be driven by a processor.
The memory may be located inside or outside of the proces-
sor, so that it can communicate with the aforementioned
processor via a variety of well-known parts.

[0185] The detailed description of the exemplary embodi-
ments of the present invention has been given to enable those
skilled in the art to implement and practice the invention.
Although the invention has been described with reference to
the exemplary embodiments, those skilled in the art will
appreciate that various modifications and variations can be
made in the present invention without departing from the
spirit or scope of the invention described in the appended
claims. For example, those skilled in the art may use each
construction described in the above embodiments in combi-
nation with each other. Accordingly, the invention should not
be limited to the specific embodiments described herein, but
should be accorded the broadest scope consistent with the
principles and novel features disclosed herein.

[0186] Those skilled in the art will appreciate that the
present invention may be carried out in other specific ways
than those set forth herein without departing from the spirit
and essential characteristics of the present invention. The
above exemplary embodiments are therefore to be construed
in all aspects as illustrative and not restrictive. The scope of
the invention should be determined by the appended claims
and their legal equivalents, not by the above description, and
all changes coming within the meaning and equivalency
range of the appended claims are intended to be embraced
therein. Also, it will be obvious to those skilled in the art that
claims that are not explicitly cited in the appended claims may
be presented in combination as an exemplary embodiment of
the present invention or included as a new claim by subse-
quent amendment after the application is filed.

INDUSTRIAL APPLICABILITY

[0187] The embodiments of the present invention can be
applied to a variety of mobile communication systems.

1. A method for performing a measurement report by a user
equipment (UE) in a wireless communication system, com-
prising:

receiving a plurality of channel status information-refer-

ence signals (CSI-RSs) contained in at least one of a first
set and a second set;
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determining a CSI-RS satisfying a triggering condition
from among one or more CSI-RSs contained in the first
set; and
reporting at least one of a measurement result based on the
determined CSI-RS and a measurement result based on
a CSI-RS contained in the second set,

wherein the triggering condition is ‘higher than a specific
value obtained when a predetermined offset is applied to
areception (Rx) quality value ofa specific CSI-RS of the
second set’.

2. The method according to claim 1, wherein the specific
CSI-RS has the best reception (Rx) quality from among one
or more CSI-RSs contained in the second set.

3. The method according to claim 1, wherein transmission
of the measurement report is continuously performed until
the CSI-RS satisfying the triggering condition is contained in
the second set.

4. The method according to claim 1, wherein transmission
of the measurement report is continuously performed until
the number of transmission actions arrives at a predetermined
maximum number of transmission actions.

5. The method according to claim 1, wherein the triggering
condition is valid only when the number of CSI-RSs con-
tained in the second set is less than a predetermined maximum
number.

6. The method according to claim 1, wherein the first set is
a CoMP management set including CSI-RSs configured not
to be reported, and the second set is a CoMP measurement set
including CSI-RSs configured to be reported.

7. The method according to claim 1, wherein the measure-
ment result is a ratio of an average reception (Rx) power of a
CSI-RS transmitted in a serving cell to an average reception
(Rx) power of each CSI-RS reporting the measurement result.

8. The method according to claim 7, wherein:

if two antenna ports are configured to be used for the

measurement report, the average reception (Rx) power
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is the sum of reference signal (RS) reception (Rx) pow-
ers of the respective antenna ports.

9. The method according to claim 1, wherein the cells
transmitting CSI-RS contained in the first set forms a single
CoMP cluster.

10. The method according to claim 9, wherein the UE
receives cell identifiers (IDs) of cells contained in the remain-
ing CoMP clusters other than the CoMP cluster including a
serving cell from a cell of the CoMP cluster including the
serving cell.

11. The method according to claim 9, wherein data is not
transmitted via a resource element (RE) of a CSI-RS trans-
mitted from cells contained in the CoMP cluster.

12. The method according to claim 9, wherein the trigger-
ing condition is applied only to the CoMP cluster including
the serving cell of the user equipment (UE).

13. The method according to claim 1, wherein individual
cells configured to transmit the plurality of CSI-RSs have the
same cell IDs.

14. A user equipment (UE) device for use in a wireless
communication system comprising:

a reception (Rx) module; and

a processot,

wherein the processor receives a plurality of channel status

information-reference signals (CSI-RSs) contained in at
least one of a first set and a second set, determines a
CSI-RS satisfying a triggering condition from among
one or more CSI-RSs contained in the first set, and
reports at least one of a measurement result based on the
determined CSI-RS and a measurement result based on
a CSI-RS contained in the second set, wherein the trig-
gering condition is higher than a specific value obtained
when a predetermined offset is applied to a reception
(Rx) quality value of a specific CSI-RS of the second set.

#* #* #* #* #*
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