
DESCRIPTION Title of Invention:            WIRELESS COMMUNICATION
TERMINAL AND 5 COMMUNICATION METHOD Technical Field [0001] The
present invention relates to a wireless communication terminal
and a communication method for transmitting and receiving data to and
10 from a base station. Background Art [0002] The 3GPP (3rd
Generation Partnership Project) which is an international mobile
communication standardization group has started the 15
standardization of LTE-Advanced (Long Term Evolution-Advanced, LTE-A)
as a fourth generation mobile communication system. As in Non-patent
Literature 1, in LTE-A, a relay technology of relaying radio signals
by using a relay node is being studied with the goals of coverage
expansion and capacity improvement. 20 [0003] Now, referring to FIG.
20, the relay technology will be described. FIG. 20 is a diagram
showing a wireless communication system that relays radio signals by
using the relay technology. In FIG. 20, eNB represents a base
station, RN represents a relay node, and UE represents a wireless
communication terminal Moreover, UE1 represents a wireless 25
communication terminal connected to eNB, and UE2 represents a
wireless communication terminal connected to RN. [0004] In LTE-A, it
is being studied that RN has an individual cell ID as in eNB, and
thereby, when viewed from UE, RN can be regarded as one cell like
eNB. eNB is connected to a network by wired communication, whereas RN
30 is connected to eNB by wireless communication. A communication
channel connecting between RN and eNB is called a backhaul channel.
On the other hand, a communication channel connecting between eNB or
RN and UE is called an access channel. [0005] On the downlink
channel, for example as shown in FIG. 20, RN 35 receives signals from
eNB on the backhaul channel (an arrow Am the figure), and transmits
the signals to UE2 on the access channel of RN (an arrow B in  



the figure). When the backhaul channel and the access channel are
allocated in the same frequency bandwidth, if RN performs
transmission and reception at the same time, an interference due to
feedback occurs. For this reason, RN cannot perform transmission and
reception at the same time. 5 Consequently, in LTE-A, a relay method
is being studied in which the backhaul channel and the access channel
of RN are allocated while being divided by the time domain (in units
of subframes). [0006] Referring to FIG. 21, the above-mentioned relay
method will be described. FIG. 21 is a diagram showing the subframe
structure on the 10 downlink channel in the relay method. Reference
designations [n, n+1, ...] in the figure represent subframe numbers,
and boxes in the figure represent subframes on the downlink channel.
Moreover, the following are shown: transmission subframes of eNB
(crosshatched parts in the figure), reception subframes of UE1 (blank
parts in the figure), transmission subframes of RN 15 (rightward
hatched parts in the figure), and reception subframes of UE2
(leftward hatched parts in the figure). [0007] As shown by the arrows
(thick lines) in FIG. 21, signals are transmitted from eNB in all the
subframes [n, n+1, n+61. Moreover, as shown by the arrows (thick
lines) or the arrows (broken lines) in FIG. 21, 20 UE1 is capable of
performing reception in all the subframes On the other hand, as shown
by the arrows (broken lines) or the arrows (thin lines) in FIG. 21,
at RN, signals are transmitted in the subframes except for the
subframe numbers [n+2, n+6]. Moreover, as shown by the arrows (thin
lines) of FIG. 21, UE2 is capable of receiving signals in the
subframes except for the 25 subframe numbers [n+2, n+61. And RN
receives signals from eNB in the subframes of the subframe numbers
[n+2, n+61. That is, at RN, the subframes of the subframe numbers
[n+2, n+61 serve as the backhaul channel, and the other subframes
serve as the access channel of RN. [0008] However, if RN transmits no
signal from eNB in the subframes [n+2, 30 n+6] where RN serves as the
backhaul, a problem arises in that a measurement operation to measure
the quality of RN does not function at an LTE wireless communication
terminal that does not know the presence of RN. As a method of
solving this problem, in LTE-A, it is considered to use an MBSFN
(Multicast/Broadcast over Single Frequency Network) subframe 35
defined in LTE. [0009] The MBSFN subframe is a subframe prepared to
realize an MBMS  (Multimedia Broadcast and Multicast Service) service
in the future. The MBSFN subframe is designed to transmit
cell-specific control information at the first two symbols and
transmit signals for the MBMS in the domains of the third and
subsequent symbols. Consequently, LTE wireless 5 communication
terminals are capable of performing measurement by using the first
two symbols in the MBSFN subframe. [0010] The MBSFN subframe can be
spuriously used in RN cells. That is, in the RN cell, at the first
two symbols of the MBSFN subframe, the control 



information specific to the RN cell is transmitted, and in the
domains of the 10 third and subsequent symbols, signals from eNB are
received without the data for the MBMS being transmitted.
Consequently, in RN cells, the MBSFN subframe can be used as the
reception subframe on the backhaul channel. Hereinafter, the MBSFN
subframe spuriously used in the RN cell as mentioned above will be
called "MBSFN subframe that RN uses as the 15 backhaul". [0011] Here,
in the subframes [n+2, n+61 of RN in FIG. 21, since no signal is
transmitted from RN, for UE1, the interference from RN is eliminated,
so that SIR (signal to interference power ratio) improves. eNB
positively allocates UE where SIR improves in the subframes [n+2,
n+6], so that the 20 user throughput at UE improves and this improves
the throughput of the whole cells. Therefore, to improve the
throughput of the whole cells, it is necessary for eNB to know the
channel quality at UE. Citation List 25 Non-patent Literature  [0012]
Non-patent Literature 1: 3GPP TR36.814 v0.4.1 (2009-02) "Further
Advancements for E-UTRA Physical Layer Aspects (Release 9)"
Non-patent Literature 2: 3GPP TS36.213 v8.5.0 (2008-12) "Physical
layer procedures (Release 8)" 30 Summary of Invention Technical
Problem [0013] However, in the CQI measurement of LTE, if there is an
interference from RN in the resource where the CQI is measured, UE1
under the control 35 of eNB cannot accurately measure the CQI of a
case where no interference from RN appears.  



[0014] Here, the CQI (Channel Quality Indicator) is the quality of
the reception channel when viewed from the receiving side. The CQI is
fed back from the receiving side to the transmitting side, and
according to the fed-back CQI, the transmitting side selects the
modulation method and the 5 coding rate of the signal to be
transmitted to the receiving side. [0015] An object of the present
invention is to provide a wireless communication terminal and a
communication method capable of accurately measuring the channel
quality of the own cell in a condition where there is no interference
from a neighbor cell. 10 Solution to Problem [0016] A wireless
communication terminal according to an aspect of the invention is a
wireless communication terminal to be connected to a base station for
transmitting and receiving data to and from the base station, the 15
wireless communication terminal including: a receiver that is
configured to receive a signal which includes control information
provided for measuring a channel quality of own cell from the base
station; an extractor that is configured to extract the control
information from the signal received by the receiver; a measurement
section that is configured, on the basis of the 20 control
information, to measure the channel quality of the own cell in a
domain where a neighbor cell does not transmit a signal; and a
transmitter that is configured to transmit a measurement result of
the channel quality of the own cell measured by the measurement
section, to the base station. [0017] In the wireless communication
terminal, the measurement section is 25 configured, on the basis of
the control information, to measure the channel quality of the own
cell in a domain where a relay node indicating the neighbor cell does
not transmit a signal. [0018] In the wireless communication terminal,
the measurement section is configured, on the basis of the control
information, to measure the channel 30 quality of the own cell in an
MBSFN subframe that the relay node indicating the neighbor cell uses
as a backhaul. [0019] In the wireless communication terminal, the
measurement section is configured, on the basis of the control
information, to measure the channel quality of the own cell in a
domain of the third and subsequent symbols 35 except for the first
two symbols in the MBSFN subframe that the relay node indicating the
neighbor cell uses as a backhaul.  [0020] In the wireless
communication terminal, the measurement section is configured, on the
basis of the control information, to measure a plurality of channel
qualities of the own cell in a domain where the neighbor cell does
not transmit a signal, and to average the plurality of channel
qualities. 



5 [0021] The wireless communication terminal further includes a
detector that is configured to detect the highest-quality channel
quality of the own cell among the channel qualities of the own cell
measured by the measurement section. [0022] In the wireless
communication terminal, the measurement section is 10 configured, on
the basis of the control information, to measure channel qualities of
the own cell in a domain of the third and subsequent symbols except
for the first two symbols in an MBSFN subframe that a plurality of
relay nodes indicating the neighbor cells use as a backhaul, and the
detector is configured to detect the highest-quality channel quality
of the own cell 15 among the channel qualities of the own cell
measured by the measurement section. Advantageous Effects of
Invention [0023] According to the wireless communication terminal and
the 20 communication method in accordance with aspects of the present
invention, the channel quality of the own cell under a condition
where there is no interference from a neighbor cell can be accurately
measured. Brief Description of Drawings 25 [0024] FIG. 1 is a diagram
showing a wireless communication system that relays radio signals by
using the relay technology in an embodiment of the present invention.
FIG. 2 is a diagram showing an "MBSFN subframe that RN uses as the
backhaul" in the present embodiment. 30FIG. 3 is a diagram showing a
subframe where UE under the control of eNB measures the CQI in the
present embodiment.        FIG. 4 is a diagram showing an example of
subframes on the downlink channel in the present embodiment. FIG. 5
is a diagram showing another example of subframes on the 35 downlink
channel in the present embodiment. FIG. 6 is a block diagram showing
the configuration of a wireless  



communication terminal 300A according to the present embodiment.
FIG. 7 is a block diagram showing the configuration of a base station
100 according to the present embodiment. FIG. 8 is a processing flow
chart of the CQI measurement at the 5 wireless communication terminal
300A according to the present invention.        FIG. 9 is a diagram
showing a wireless communication system that relays radio signals by
using the relay technology in a first modification of the present
embodiment.              FIG. 10 is a diagram showing the subframes
on the downlink channel 10 in the first modification.        FIG. 11
is a block diagram showing the configuration of a wireless
communication terminal 600 in the first modification.        FIG. 12
is a block diagram showing the configuration of a base station 400 in
the first modification. 15FIG. 13 is a diagram showing the processing
flow of the CQI measurement at the wireless communication terminal
600 in the first modification.        FIG. 14 is a diagram showing a
wireless communication system that relays radio signals by using the
relay technology in the second modification. 20FIG. 15 is a diagram
showing an example of symbols of a subframe on the downlink channel
in the second modification. FIG. 16 is a diagram showing another
example of symbols of a subframe on the downlink channel in the
second modification. FIG. 17 is a block diagram showing the
configuration of a wireless 25 communication terminal 900 in the
second modification. 



FIG. 18 is a block diagram showing the configuration of a base
station 700 in the second modification.           FIG. 19 is a
diagram showing the processing flow of the CQI measurement of the
wireless communication terminal 900 in the second 30 modification.
FIG. 20 is a diagram showing the wireless communication system that
relays radio signals by using the relay technology.        FIG. 21 is
a diagram showing the subframe structure on the downlink channel in
the relay method. 35 Mode for Carrying Out Invention  [0025] FIG. 1
is a diagram showing a wireless communication system that relays
radio signals by using the relay technology in an embodiment of the
present invention. In the present embodiment, in FIG. 1, eNB
represents a base station 100, RN represents a relay node 200, UE1
represent a wireless 5 communication terminal 300A, and UE2
represents a wireless communication terminal 300B. The wireless
communication terminal 300A (UE1) is a wireless communication
terminal connected to the base station 100, and the wireless
communication terminal 300B (UE2) is a wireless communication
terminal connected to the relay node 200 (RN). The 10 wireless
communication terminal 300A (UE1) is a wireless communication
terminal (UE) under the control of the base station 100. The relay
node 200 (RN) is a relay node connected to the base station 100.
[0026] Here, it is assumed that the relay node 200 (RN) has an
individual cell ID being studied in LTE-A. Therefore, the relay node
200 (RN) adjacent 15 to the wireless communication terminal 300A can
be regarded as a neighbor cell when viewed from the wireless
communication terminal 300A. [0027] Hereinafter, for purposes of
explanation, the base station 100 will be referred to as eNB; the
relay node 200, as RN; the wireless communication terminal 300A
(UE1), as UE1; and the wireless communication terminal 20 300B, as
UE2. [0028] Moreover, hereinafter, in the present embodiment, a case
will be described where radio signals are relayed as shown in FIG. 1.
That is, RN receives signals from eNB on the backhaul channel (the
arrow C in the figure), and transmits signals to UE2 on the access
channel of RN (the arrow 



25 D in the figure). The relay method is such that the backhaul
channel and the access channel are allocated in the same frequency
bandwidth and the backhaul channel and the access channel of RN are
allocated while being divided by the time domain (in units of
subframes). [0029] Referring to FIGs. 2 to 4, a method for UE1 under
the control of eNB 30 to measure the CQI related to the channel (the
channel of the own cell) from eNB to UE1 when there is no
interference from RN in the embodiment of the present invention will
be described. Specifically, UE1 under the control of eNB measures the
CQI related to the channel (the channel of the own cell) from eNB to
TJE1 by using a signal in a predetermined domain in the 35 "MBSFN
subframe that RN uses as the backhaul". [0030] Here, in the present
embodiment, the "MBSFN subframe that RN  uses as the backhaul" means
an MBSFN subframe where in the RN cell, the control information
specific to the RN cell is transmitted at the first two symbols of
the MBSFN subframe and signals from eNB are received without the data
for the MBMS being transmitted in the domains of the third and 5
subsequent symbols. [0031] First, at UE1 under the control of eNB,
the amount of interference with the signals transmitted from eNB
changes according to the presence or absence of signals from RN. For
this reason, the reception SIR of the signals transmitted from eNB
improves in the domains where no signal is 10 transmitted from RN.
When the "MBSFN subframe that RN uses as the backhaul" is used, from
the viewpoint of the subframe and from the viewpoint of the symbol,
the domains where no signal is transmitted from RN can be identified.
[0032] First, from the viewpoint of the subframe, a reason will be
described 15 why UE1 under the control of eNB can identify the
domains where no signal is transmitted from RN, by the "MBSFN
subframe that RN uses as the backhaul". [0033] When the "MBSFN
subframe that RN uses as the backhaul" is used, the amount of
interference changes in units of subframes. In LTE, the 20 MBSFN
subframe is allocated to a predetermined position, and can be 



individually set for each cell. The position of allocation of the
MBSFN subframe, which is notified to UE by eNB or RN as system
information in the SIB2 (System Information Block 2), is not
instantaneously changed unlike the user allocation but is changed
with a comparatively long period. For 25 this reason, even when RN
uses the MBSFN subframe as the backhaul, the position of the MBSFN
subframe is individually set for each cell (RN). That is, if the
MBSFN subframe used as the backhaul of the neighbor RN is identified,
even UE1 under the control of eNB can identify that the subframe is a
subframe where there is little interference from RN. 30 [0034] Next,
referring to FIG. 2, from the viewpoint of the symbol, a reason will
be described why UE1 under the control of eNB can identify the
domains where no signal is transmitted from RN, by the "MBSFN
subframe that RN uses as the backhaul". FIG. 2 is a diagram showing
the "MBSFN subframe that RN uses as the backhaul". 35 [0035] As shown
in FIG. 2, in the "MBSFN subframe that RN uses as the backhaul", at
the first two symbols, RN transmits signals such as  cell-specific
control information, and at the third and subsequent symbols, RN
makes switching from transmission to reception and receives signals
from eNB. [0036] When viewed from UE1 under the control of eNB, in
the MBSFN 5 subframe shown in FIG. 2, although the first two symbols
appear to be interference, there is no interference in the domains of
the third and subsequent symbols. That is, the amount of interference
changes between in the domains of the first two symbols and in the
domains of the third and subsequent symbols. Therefore, if the "MBSFN
subframe that RN uses as 10 the backhaul" is identified with respect
to the neighbor RN, even UE1 under the control of eNB can identify a
symbol where there is little interference from RN in the MBSFN
subframe. [0037] Moreover, since LTE is based on the premise that
neighbor cells are not synchronized with each other, there are cases
where the timing of 15 subframes is off between neighbor cells. For
this reason, even if there is a subframe not performing transmission
in the neighbor cell, it appears to be a part with interference and a
part without interference for the subframe of the own cell. Moreover,
to identify the symbol positions of the signals of the neighbor cell,
it is necessary to take subframe synchronization with the 20 neighbor
cell. However, between eNB and RN connected to eNB, it is necessary
that the subframe of the backhaul transmitted from eNB and the "MBSFN
subframe that RN uses as the backhaul" be synchronized with each
other. Therefore, between eNB and RN connected to eNB, it is
necessary that the subframe of the backhaul transmitted from eNB and
the "MBSFN 25 subframe that RN uses as the backhaul" be synchronized
with each other at least in units of subframes. [0038] Therefore,
even if RN connected to eNB is a neighbor cell, UE1 connected to eNB
can be said to be substantially in synchronism in units of subframes
although there is a delay time to the extent of approximately a 30
propagation delay time. Consequently, the subframe of eNB which is
the "MBSFN subframe that RN uses as the backhaul" is an MBSFN
subframe that RN uses as the backhaul over the entire subframe. 



[0039] From the above-mentioned two viewpoints, in the present
embodiment, eNB notifies TIE1 under its own control of the position
of the 35 "MBSFN subframe that RN uses as the backhaul", and in the
"MBSFN subframe that RN uses as the backhaul", TJE1 under the control
of eNB  measures the CQI related to the channel (the channel of the
own cell) from eNB to UE1 by using the signals in the domains of the
third and subsequent symbols. [0040] First, eNB notifies UE1 under
its own control of the position of the 5 "MBSFN subframe that RN uses
as the backhaul" at RN connected to eNB. The notification method
includes a method in which notification is provided by using system
information (system information block), control information in a
higher-level layer or the like. [0041] Next, referring to FIG. 3, a
subframe will be described where UE1 10 under the control of eNB
measures the CQI related to the channel (the channel of the own cell)
from eNB to UE1. FIG. 3 is a diagram showing the subframe where UE1
under the control of eNB measures the CQI related to the channel (the
channel of the own cell) from eNB to UE1 in the present invention. 15
[0042] As shown in FIG. 3, UE1 under the control of eNB is provided
with a CQI measurement mode in which the CQI related to the channel
(the channel of the own cell) from eNB to UE1 is measured by using
the domains of the third and subsequent symbols except for the first
two symbols in the subframe shown in FIG. 3. In the subframe which is
the "MBSFN subframe 20 that RN uses as the backhaul", UE1 under the
control of eNB measures the CQI related to the channel (the channel
of the own cell) from eNB to UE in the CQI measurement mode described
with reference to FIG. 3. [0043] Then, as shown in FIG. 4, of the
subframes on the downlink channel in the present embodiment, in the
subframes [n+2, n+61 which are the 25 "MBSFN subframes that RN uses
as the backhaul", UE1 under the control of eNB measures the CQI
related to the channel (the channel of the own cell) from eNB to UE
in the above-described CQI measurement mode. [0044] As described with
reference to FIGs. 1 to 4, in the present embodiment, eNB notifies
UE1 under its own control of the position of the 30 "MBSFN subframe
that RN uses as the backhaul", and in the "MBSFN subframe that RN
uses as the backhaul", UE1 under the control of eNB measures the CQI
related to the channel (the channel of the own cell) from eNB to UE
by using the signals in the domains of the third and subsequent
symbols, whereby the CQI when there is no interference from RN can be



35 accurately measured. [0045] Next, referring to FIG. 6, the
configuration of the wireless  communication terminal 300A which is
UE1 under the control of eNB will be described. FIG. 6 is a block
diagram showing the configuration of the wireless communication
terminal 300A according to the present embodiment. The wireless
communication terminal 300A shown in FIG. 6 includes an 5 antenna
301, a switch (SW) 303, a reception RF section 305, a reception
processor 307, a CQI measurement signal extractor 309, a control
information acquisition section 317, a CQI measurement controller
319, an RN information acquisition section 311, a signal extraction
controller 313, a subframe extractor 315, a symbol extractor 321, a
CQI measurement section 10 323, a CQI memory section 325, a feedback
information generator 327, a transmission processor 329, and a
transmission RF section 331. [0046] On the signals received by the
antenna 301, the reception RF section 305 performs filtering
processing in order to remove the signals except for the
communication bandwidth, performs frequency conversion to the IF 15
frequency bandwidth or to the baseband width, and outputs the
resultant signals to the reception processor 307. [0047] The
reception processor 307 performs reception processing on the signals
outputted from the reception RF section 305. The reception processor
307 separates the data, the reference signal, the control 20
information and the information related to RN that are multiplexed on
the received signals, and outputs them. Specifically, the reception
processor 307 converts the analog signals to digital signals by an AD
converter or the like, and performs demodulation processing, decoding
processing and the like. 25 [0048] The CQI measurement signal
extractor 309 extracts the signal used for the CQI measurement in the
received signals which signal is separated by the reception processor
307, and outputs it to the subframe extractor 315. The signal used
for the CQI measurement is, for example, a reference signal when a
desired signal component is measured. Moreover, the signal used 30
for the CQI measurement is, for example, a data signal when an
interference component is measured. [0049] The control information
acquisition section 317 acquires, of the control information
separated by the reception processor 307, the control information for
the wireless communication terminal 300A, and outputs the 35 control
information related to the CQI measurement for the wireless 



communication terminal 300A, to the CQI measurement controller 319.
[0050] The CQI measurement controller 319 outputs an instruction to
the signal extraction controller 313 so that the CQI measurement
method is controlled based on the control information related to the
CQI measurement for the wireless communication terminal 300A which
information is 5 outputted from the control information acquisition
section 317. The CQI measurement methods that the CQI measurement
controller 319 controls are the CQI measurement method used for the
"MBSFN subframe that RN uses as the backhaul" which measurement
method has been described with reference to FIGs. 3 and 4 and a
normal CQI measurement method. The 10 CQI measurement controller 319
determines which of the CQI measurement methods is used based on the
control information related to the CQI measurement outputted from the
control information acquisition section 317, and provides an
instruction as to the result of the determination to the signal
extraction controller 313. 15 [0051] The RN information acquisition
section 311 acquires the information related to RN separated by the
reception processor 307, and outputs it to the signal extraction
controller 313. The information related to RN includes the position
of the "MBSFN subframe that RN uses as the backhaul". Here, the
information related to RN is information related to RN connected to
eNB. 20 [0052] Based on the instruction from the CQI measurement
controller 319, the signal extraction controller 313 outputs an
instruction to the subframe extractor 315 and the symbol extractor
321 by using the information related to RN outputted from the RN
information acquisition section 311. When instructed by the CQI
measurement controller 319 to measure the CQI 25 related to the
channel (the channel of the own cell) from eNB to UE by the CQI
measurement method for the "MBSFN subframe that RN uses as the
backhaul", the signal extraction controller 313 instructs the
subframe extractor 315 to extract the "MBSFN subframe that RN uses as
the backhaul" outputted from the RN information acquisition section,
and 30 further, instructs the symbol extractor 321 to extract the
domains of the third and subsequent symbols except for the first two
symbols in the "MBSFN subframe that RN uses as the backhaul".
Moreover, when instructed by the CQI measurement controller 319 to
perform the normal CQI measurement method, the signal extraction
controller 313 instructs the 35 subframe extractor 315 to output all
the subframes, and instructs the symbol extractor 321 to extract the
domains of all the symbols. [0053] Based on the instruction from the
signal extraction controller 313, the subframe extractor 315 extracts
the signal used for the CQI measurement extracted by the CQI
measurement signal extractor 309, in units of subframes, and outputs
it to the symbol extractor 321. 5 [0054] The subframe extractor 315
may have the function of buffering the signal used for the CQI
measurement extracted by the CQI measurement signal extractor 309.
Moreover, the subframe extractor 315 may extract the signal in units
of subframes from the buffered signal based on the instruction from
the signal extraction controller 313 and output it. 10 [0055] Based
on the instruction from the signal extraction controller 313, the
symbol extractor 321 extracts, in the symbol domain, the signal used
for the CQI measurement in units of subframes extracted by the
subframe extractor 315, and outputs it to the CQI measurement section
323. 



[0056] The CQI measurement section 323 performs the measurement of
the 15 CQI related to the channel (the channel of the own cell) from
eNB to TIE by using the signal used for the CQI measurement extracted
by the symbol extractor 321, and outputs the measured CQI to the CQI
memory section 325. For example, when a desired signal component is
measured, to the CQI measurement section 323, a method is available
in which channel estimation 20 is performed by using the reference
signal of the received signal and the received power of the desired
signal component is measured from the result of the channel
estimation. Moreover, when an interference component is measured, to
the CQI measurement section 323, a method is available in which the
received power is measured by using the data area and the 25 received
power of the desired data is subtracted to thereby measure the
receiver power of the interference component. In the latter case, a
method is available in which the received power of the desired data
is acquired from the received power of the desired signal component
described previously. [0057] The CQI memory section 325 stores the
CQI measured by the CQI 30 measurement section therein, and outputs
it to the feedback information generator 327. [0058] The feedback
information generator 327 generates information to be fed back to the
base station 100 by using the CQI stored in the CQI memory section
325, and outputs it to the transmission processor 329. 35 [0059] The
transmission processor 329 performs transmission processing on the
feedback information generated by the feedback information generator
327 so that it can be fed back to the base station 100, and outputs
the information to the transmission RF section 331. Examples of the
transmission processing include multiplexing of signals such as
transmission data and feedback information, coding processing and
modulation 5 processing. [0060] The transmission RF section 331
performs frequency conversion to the RF frequency, power
amplification and transmission filtering processing on the
transmission signal having undergone the transmission processing by
the transmission processor, and outputs the signal to the antenna
301. 10 [0061] Next, referring to FIG. 7, the configuration of the
base station 100 will be described. FIG. 7 is a block diagram showing
the configuration of the base station 100 according to the present
embodiment. The base station 100 shown in FIG. 7 includes a CQI
measurement method instruction section 113, a control information
generator 111, a signal multiplexer 109, a 15 transmission processor
107, a transmission RF section 105, a reception RF section 123, a
reception processor 121, a CQI information extractor 119, a CQI
memory section 117, and a scheduler 115. Moreover, inputted to the
signal multiplexer 109 are the reference signal, transmission data
and RN information. The reference signal is constituted by a known
signal between 



20 transmission and reception, and is inputted to the signal
multiplexer 109. The reference signal is used, for example, for the
estimation of the channel for demodulation on the receiving side and
the CQI measurement. The transmission data is transmission data to
the wireless communication terminals 300A and 300B, and is inputted
to the signal multiplexer 109. 25 The RN information is information
related to the relay node (RN) connected to the base station 100, and
is inputted to the signal multiplexer 109. [0062] The CQI measurement
method instruction section 113 outputs, to the control information
generator 111, an instruction to control the CQI measurement used in
the wireless communication terminal 300A. 30 [0063] The CQI
measurement method instruction section 113 may be provided in the
wireless communication terminal 300A. When the wireless communication
terminal 300A is provided with the CQI measurement method instruction
section 113, the wireless communication terminal 300A may determine
whether the subframe is the "MBSFN subframe that RN 35 uses as the
backhaul" or not and control the CQI measurement method. Moreover,
when the wireless communication terminal 300A always performs  both
the CQI measurement in the "MBSFN subframe that RN uses as the
backhaul" and the CQI measurement in the normal subframe and reports
the result, the CQI measurement method instruction section 113 is
unnecessary. 5 [0064] The control information generator 111 generates
control information related to the wireless communication terminal
300A including the instruction to control the CQI measurement
outputted from the CQI measurement method instruction section 113,
and outputs it to the signal multiplexer 109. 10 [0065] The signal
multiplexer 109 multiplexes the inputted reference signal,
transmission data to the wireless communication terminals, RN
information and control information, and outputs the result to the
transmission processor 107. Based on the scheduling information
outputted from the scheduler 115 described later, the signal
multiplexer 109 allocates the transmission data to 15 the wireless
communication terminals 300A and 300B, performs user multiplexing,
and performs multiplexing with other signals. [0066] The transmission
processor 107 performs transmission processing on the signal
multiplexed by the signal multiplexer 109, and outputs the signal to
the transmission RF section 105. Examples of the transmission 20
processing include coding processing and modulation processing.
[0067] The transmission RF section 105 performs frequency conversion
to the RE frequency, power amplification and transmission filtering
processing on the transmission signal having undergone the
transmission processing by the transmission processor 107, and
outputs the signal to an antenna 101. 25 [0068] On the signals
received by the antenna, the reception RF section 123 performs
filtering processing in order to remove the signals except for the
communication bandwidth, performs frequency conversion to the IF
frequency bandwidth or to the baseband width, and outputs the
resultant signal to the reception processor 121. 30 [0069] The
reception processor 121 performs reception processing on the 



signals outputted from the reception RE section 123, and separates
the reception data, the control information and the like.
Specifically, the reception processor 121 converts the analog signals
to digital signals by an AD converter or the like, and performs
demodulation processing, decoding 35 processing and the like. [0070]
The CQI information extractor 119 extracts CQI information from  the
control information separated by the reception processor 121, and
outputs it to the CQI memory section 117. [0071] The CQI memory
section 117 stores the CQI information extracted by the CQI
information extractor 119, and outputs it to the scheduler 115. 5
[0072] The scheduler 115 performs scheduling by using the CQI
information stored in the CQI memory section 117, and outputs
scheduling information to the signal multiplexer 109. In the
scheduling, the scheduler 115 determines the transmission subframe
and the transmission frequency (resource block) by using the CQI
information 10 [0073] Next, referring to FIG. 8, the processing flow
of the CQI measurement at the wireless communication terminal 300A
according to the present embodiment will be described. FIG. 8 is a
diagram showing the processing flow of the CQI measurement at the
wireless communication terminal 300A. 15 [0074] At step (ST001), the
antenna 301 receives a signal from eNB, and the reception RF section
305 and the reception processor 307 perform reception processing.
At step (ST002), the CQI measurement signal extractor 309 extracts
the signal used for the CQI measurement from the signal having
undergone 20 the reception processing at step (ST001). [0075] At step
(ST003), the control information acquisition section 317 acquires the
control information for the UE1 under the control of eNB, from the
signal having undergone the reception processing at step (ST001). At
step (ST004), the RN information acquisition section 311 acquires 25
the information related to RN, from the signal having undergone the
reception processing at step (ST001). [0076] At step (ST005), the CQI
measurement controller 319 selects in which of the CQI measurement
mode for the "MBSFN subframe that RN uses as the backhaul" and the
normal CQI measurement mode the CQI is 30 measured, from the control
information acquired at step (ST003). [0077] <In the case of the CQI
measurement mode for the "MBSFN subframe that RN uses as the
backhaul"> 



At step (ST006-1), the signal extraction controller 313 indicates, to
the subframe extractor 315 and the symbol extractor 321, the subframe
35 which is the "MBSFN subframe that RN uses as the backhaul" from
the information related to RN acquired at step (ST004).  [0078] At
step (ST007-1), the subframe extractor 315 extracts the subframe
which is the "MBSFN subframe that RN uses as the backhaul" from the
signal used for the CQI measurement extracted at step (ST002) in the
subframe which is the "MBSFN subframe that RN uses as the backhaul" 5
indicated by the signal extraction controller 313 at step (ST006-1).
[0079] At step (ST008-1), the symbol extractor 321 extracts the
signals of the domains except for the first two symbols, from the
signal of the subframe extracted at step (ST007-1) in the subframe
which is the "MBSFN subframe that RN uses as the backhaul" notified
by the signal extraction controller 313 10 at step (ST006-1). [0080]
<In the case of the normal CQI measurement mode> At step (ST006-2),
the signal extraction controller 313 instructs the subframe extractor
315 and the symbol extractor 321 to perform signal extraction in all
the subframes. 15 [0081] At step (ST007-2), the subframe extractor
315 extracts all the subframes of the signal used for the CQI
measurement extracted at step (ST002) as instructed by the signal
extraction controller 313 at step (ST006-2). [0082] At step
(ST008-2), the symbol extractor 321 extracts the signals of all 20
the symbol domains in the signals of all the subframes extracted at
step (ST007-2) as instructed by the signal extraction controller 313
at step (ST006-2). [0083] At step (STOOD), the CQI measurement
section 323 performs the CQI measurement by using the signals
extracted at step (ST008-1) or (ST008-2). 



25 [0084] At step (ST010), the CQI memory section stores the CQI
measured at (ST009).        At step (ST011), the feedback information
generator 327 generates the feedback information from the CQI stored
at step (ST010). [0085] At step (ST012), the transmission processor
329 and the 30 transmission RF section 331 perform the transmission
processing on the feedback information generated at step (ST011), and
transmits the result to eNB. [0086] While in the present embodiment,
UE1 under the control of eNB measures the CQI by using the domains of
the third and subsequent symbols 35 except for the first two symbols
in the subframe which is the "MBSFN subframe that RN uses as the
backhaul", the present invention is not limited  to this subframe.
For example, in all the subframes, as in the present embodiment, UE1
under the control of eNB may measure the CQI related to the channel
(the channel of the own cell) from eNB to UE1 by using the domains of
the third and subsequent symbols except for the first two symbols. 5
Thereby, although the CQI accuracy is slightly degraded since the
first two symbols cannot be used for the CQI measurement in the
subframes that RN does not use as the backhaul, the overhead of
signaling can be reduced since it is unnecessary for eNB to notify
the information related to the MBSFN subframe used as the backhaul of
the neighbor RN, and the like. 10 [0087] In the present embodiment,
in the "MBSFN subframe that RN uses as the backhaul", in the subframe
of eNB, the transmission power of the reference signal may be
increased. In the CQI measurement mode of UE1 under the control of
eNB in the present embodiment, since the first two symbols cannot be
used for the CQI measurement, by increasing the power 15 accordingly,
the CQI measurement accuracy can be maintained. In this case, eNB
notifies UE1 under the control of eNB how much the transmission power
has been increased. Moreover, for the CQI measurement, the reference
signal may be inserted in part of the data domains of the third and
subsequent symbols. Since the first two symbols cannot be used for
the CQI 20 measurement, by inserting the reference signal
corresponding thereto, the CQI measurement accuracy can be
maintained. In this case, eNB notifies UE1 under the control of eNB
that the reference signal has been inserted for the CQI measurement.
[0088] In the present embodiment, in the case of a periodic CQI, when
the 25 fourth subframe prior to the subframe where the CQI is fed
back is not the "MBSFN subframe that RN uses as the backhaul", UE1
under the control of eNB may measure the CQI in the above-described
CQI measurement mode in the "MBSFN subframe that RN uses as the
backhaul" which is prior to the fourth subframe and is the closest. 



30 [0089] Referring to FIG. 5, an example will be described in which
UE1 under the control of eNB measures the CQI related to the channel
(the channel of the own cell) from eNB to UE1 in the "MBSFN subframe
that RN uses as the backhaul" which is prior to a predetermined
number of subframes and is the closest. FIG. 5 is a diagram showing
another example 35 of the downlink channel in the present embodiment
in the case of the periodic CQI.  [0090] As shown in FIG. 5, in the
periodic CQI reported on the uplink channel of the subframe [n+8],
the CQI measured on the downlink channel of the subframe [n+41 which
is the fourth subframe prior to the subframe [n+8] is measured.
However, in this subframe [n+4], since RN is the normal 5 subframe,
the CQI cannot be measured in the CQI measurement of the present
embodiment. Therefore, in the subframe [n+2] which is the "MBSFN
subframe used as the backhaul of RN" that is prior to the subframe
[n+4] and the closest to the subframe [n+4], UE1 under the control of
eNB may measmt the CQI related to the channel (the channel of the own
cell) 10 from eNB to UE1 in the above-described CQI measurement mode
of the present embodiment and notify eNB of it on the uplink channel
of the subframe [n+8]. [0091] In the present embodiment, in the case
of the aperiodic CQI, in the "MBSFN subframe that RN uses as the
backhaul" notified by eNB, when 15 UE1 under the control of eNB is
instructed by eNB to measure the CQI, UE1 under the control of eNB
may measure the CQI related to the channel (the channel of the own
cell) from eNB to UE1 in the CQI measurement mode of the present
embodiment. For example, explaining this similarly by using FIG. 5 is
as follows: 20 [0092] If eNB has notified UE1 under the control of
eNB of the "MBSFN subframe that RN uses as the backhaul", UE1 under
the control of eNB knows the position of the subframe which is the
"MBSFN subframe used as the backhaul of RN". Therefore, for example,
in the subframe [n+21 shown in FIG. 5, when UE1 under the control of
eNB is instructed to measure the 25 CQI related to the channel (the
channel of the own cell) from eNB to DE 1, UE1 under the control of
eNB may measure the CQI related to the channel (the channel of the
own cell) from eNB to UE1 in the CQI measurement mode of the present
embodiment. [0093] In the present embodiment, in the case of the
aperiodic CQI, eNB 30 may instructs UE1 under the control of eNB in
the PDCCH to perform measurement in the CQI measurement mode for the
"MBSFN subframe that RN uses as the backhaul" Specifically, in the
format 0 of the PDCCH, a CQI request for the "MBSFN subframe used as
the backhaul of RN" is added. Consequently, even if eNB does not
notify UE1 under the control of eNB of 35 the information related to
the "MBSEN subframe that RN uses as the backhaul" of the neighbor RN,
UE1 under the control of eNB can measure 



the CQI related to the channel (the channel of the own cell) from eNB
to UE1 in the CQI measurement mode of the present embodiment. [0094]
In the present embodiment, UE1 under the control of eNB may measure,
a plurality of number of times, the CQI related to the channel (the 5
channel of the own cell) from eNB to UE1 measured in the "MBSFN
subframe that RN uses as the backhaul" and average it. Specifically,
the range where the signal component is measured is performed is
limited to the "MBSFN subframe that RN uses as the backhaul", and the
range where the interference component is measured is performed is
limited to the "MBSFN 10 subframe that RN uses as the backhaul".
Thereby, the accuracy of measurement of the CQI related to the
channel (the channel of the own cell) from eNB to UE1 can be
improved. [0095] While eNB and RN connected to the eNB are described
in the present embodiment, the present invention may be applied to a
case where in a 15 plurality of eNBs, there is a subframe where no
signal is transmitted from one eNB. [0096] While the CQI of the
channel from eNB to TIE is described as the channel quality of the
own cell in the present embodiment, the present invention is not
limited thereto. For example, the channel quality of the 20 own cell
measured when handover is performed may be used. [0097] (First
Modification) Next, referring to FIGs. 9 to 13, a first modification
of the present embodiment will be described. While a case where the
number of RNs connected to eNB is one is described as an example in
the above-described 25 embodiment, in the first modification of the
present embodiment, a case where a plurality of RNs are connected to
one eNB will be described. [0098] When a plurality of RNs are
connected to one eNB, there are cases where the positions of the
MBSFN subframes used as the backhaul by the RNs are different. This
is attributed to the fact that the numbers of 30 MBSFN subframes used
as the backhaul are not the same since the capacity of the backhaul
of RN differs among RNs. Moreover, if the backhauls of a plurality of
RNs are made the same subframe, traffic is concentrated, sufficient
resources cannot be allocated to each RN, and this can degrade
efficiency, so that the positions of the MBSFN subframes used as the
35 backhaul at RNs are different. [0099] When the positions of the
"MBSFN subframes used as the backhaul 



at RNs" are different as mentioned above, since the amounts of
interferences from RNs are different according to the position of UE
under the control of eNB, the amount of interference differs among
the subframes. That is, when the position of UE under the control of
eNB is close to RN, the 5 interference received from the RN is
strong, and when it is far from RN, the interference received from
the RN is weak. Consequently, it is preferable for UE under the
control of eNB to have signals transmitted from a subframe where the
interference is weaker. [0100] FIG. 9 is a diagram showing a wireless
communication system that 10 relays radio signals by using the relay
technology in the first modification of the present embodiment. In
the first modification, in FIG. 9, eNB represents a base station 400,
RN1 represents a relay node 500A, RN2 represents a relay node 500B,
and UE1 represents a wireless communication terminal 600. The
wireless communication terminal 600 (UE1) is a wireless 15
communication terminal connected to the base station 400, in other
words, a wireless communication terminal under the control of the
base station 400. In the first modification, there are two relay
nodes that are connected to the same base station. [0101] Here, it is
assumed that the positional relationship among the 20 wireless
communication terminal 600, the relay node 500A (RN1) and the relay
node 500B (RN2) is such that the relay node 500B (RN2) is in a
position closer to the wireless communication terminal 600 (UE1) than
the relay node 500A (RN1). [0102] Further, in the wireless
communication system of the first 25 modification of the present
embodiment, the relay method is such that the backhaul channel and
the access channel are accommodated in the same frequency bandwidth
and the backhaul channel and the access channel of RN are allocated
while being divided by the time domain (in units of subframes).
Hereinafter, for purposes of explanation, the base station 400 30
will be referred to as eNB; the relay node 500A, as RN1; the relay
node 500B, as RN2; and the wireless communication terminal 600 under
the control of the base station 400, as UEL [0103] Here, it is
assumed that the relay node 500A (RN 1) and the relay node 500B (RN2)
have an individual cell ID studied in LTE-A. Therefore, 35 the relay
node 500 (RN1) and the relay node 500B adjacent to the wireless
communication terminal 600 can be regarded as neighbor cells when
viewed  from the wireless communication terminal 600. 



[0104] Referring to FIG. 10, the subframes on the downlink channel in
the wireless communication system shown in FIG. 9 will be described.
FIG. 10 is a diagram showing the subframes on the downlink channel in
the first 5 modification. In FIG. 10, at RN1, the positions of the
"MBSFN subframes that RN uses as the backhaul" are the subframes
[n+2] and [n+6]. On the other hand, at RN2, the position of the
"MBSFN subframe that RN uses as the backhaul" is the subframe [n+4].
[0105] As shown in FIG. 10, in the subframes [n, n+1, n+3, n+5], UE1
10 receives interferences from both RN1 and RN2 as shown by the
arrows (broken lines). However, although UE1 receives an interference
from RN2 and an interference from RN1 in the subframes [n+2, n+61 and
the subframe [n+4], the amounts of interferences from the two RN1 and
RN2 are different. That is, since RN1 is situated farther from UE1
than RN2, the amount of 15 interference that UE1 receives from RN1 is
weaker than the amount of interference that UE1 receives from RN2.
Therefore, comparing the amounts of interferences that UE1 receives
from RN1 and RN2, the amount of interference that UE1 receives from
RN is weaker in the subframe [n+41 where UE1 receives an interference
from RN1 than in the subframes [n+2, 20 n+6] where UE1 receives an
interference from RN2. [0106] Considering the above-described amounts
of interferences from RNs that UE 1 receives, in the first
modification of the present embodiment, UE 1 under the control of eNB
is notified of the positions of the MBSFN subframes used as the
backhaul at all the RNs under the control of eNB, and UE1 25 under
the control of eNB detects a subframe where the interference is small
and feeds back the position of the subframe to eNB together with the
CQI related to the channel (the channel of the own cell) from eNB to
UEl. Hereinafter, a concrete method of the first modification
considering the amounts of interferences from RNs that UE receives
will be described. 30 [0107] First, eNB notifies UE 1 under its own
control of the position of the "MBSFN subframe that RN uses as the
backhaul" at all the RNs connected to eNB. The notification method
includes a method in which notification is provided by using system
information (system information block), control information of a
higher-level layer or the like. 35 [0108] Then, as in the present
embodiment, UE 1 under the control of eNB measures the CQI related to
the channel (the channel of the own cell) from  eNB to UE1 in the CQI
measurement mode described with reference to FIG. 3 in the subframe
notified by eNB. Then, UE1 detects a subframe where the CQI is high
from among the notified subframes, and feeds back the CQI and the
position of the subframe to eNB. For example, explaining the 5
environment assumed in FIGs. 9 and 10, UE1 measures the CQI for the
"MBSFN subframe that RN uses as the backhaul" in the subframes [n+2,
n+4, n+61, detects the subframe [n+4] where the amount of
interference is small from thereamong, and feeds back the CQI in the
subframe [n+41 and the subframe number. 10 [0109] As described above,
in the first modification of the present embodiment, eNB notifies UE1
under the control of eNB of the position of the "MBSFN subframe that
RN uses as the backhaul" at all the RNs under the control of eNB, and
UE1 under the control of eNB detects a subframe where the
interference is small and feeds back the position of the subframe 15
to eNB together with the CQI related to the channel (the channel of
the own cell) from eNB to UEl. Consequently, in the first
modification of the present embodiment, at UE1 under the control of
eNB, the CQI related to the channel (the channel of the own cell)



20 [0110] Referring to FIG. 11, the configuration of the wireless
communication terminal 600 as UE1 will be described. FIG. 11 is a
block diagram showing the configuration of the wireless communication
terminal 600 in the first modification. The wireless communication
terminal 600 shown in FIG. 11 is different from the wireless
communication terminal 300A shown in FIG. 6 25 in that a high quality
subframe detector 601 and a feedback information generator 603 are
provided. Except for this, the configuration is similar to that of
the embodiment, and in FIG. 11, elements in common with FIG. 6 are
denoted by the same reference numerals. Moreover, descriptions of the
common elements are omitted. 30 [0111] The high quality subframe
detector 601 detects the CQI of the highest quality from among the
CQIs stored in the CQI memory section 325. Then, the high quality
subframe detector 601 measures the CQI for the "MBSFN subframe that
RN uses as the backhaul" by using the information on the position of
the "MBSFN subframe that RN uses as the backhaul" 35 acquired by the
RN information acquisition section 311, detects the position of the
subframe where the CQI is of high quality, and outputs the detection
result (the subframe number and the CQI related to the channel [the
channel of the own cell] from eNB to UE1 in the subframe) to the
feedback information generator 603. [0112] The feedback information
generator 603 generates feedback 5 information from the subframe
information (subframe number) detected by the high quality subframe
detector 601 and the CQI related to the channel (the channel of the
own cell) from eNB to UE1 in the subframe stored in the CQI memory
section 325, and outputs it to the transmission processor 329. [0113]
Next, referring to FIG. 12, the configuration of the base station 400
10 as eNB will be described. FIG. 12 is a block diagram showing the
configuration of the base station 400 in the first modification. The
base station 400 shown in FIG. 12 is different from the base station
100 shown in FIG. 7 in that a CQI/subframe memory section 401 is
provided instead of the CQI memory section 117. Except for this, the
configuration is similar to 15 that of the embodiment, and in FIG.
12, elements in common with FIG. 7 are denoted by the same reference
numerals. Moreover, descriptions of the common elements are omitted.
[0114] The CQI/subframe memory section 401 stores the subframe
information fed back from UE1 and the CQI related to the channel (the
20 channel of the own cell) from eNB to UE1 in the subframe which
information and CQI are extracted by the CQI information extractor
119, and outputs them to the scheduler 115. 



[0115] Next, referring to FIG. 13, the processing flow of the CQI
measurement at the wireless communication terminal 600 (HE 1) in the
first 25 modification will be described. FIG. 13 is a diagram showing
the processing flow of the CQI measurement at the wireless
communication terminal 600 in the first modification. The processing
flow of the CQI measurement at the wireless communication terminal
600 shown in FIG. 13 is different from the processing flow of the CQI
measurement at the wireless communication 30 terminal 300A shown in
FIG. 8 in that the processing of step (ST013) is newly added between
step (ST010) and step (ST011). Except for this, the processing flow
is similar to that of the embodiment, and in FIG. 13, steps in common
with FIG. 8 are denoted by the same reference numerals. Moreover,
descriptions of the common steps are omitted. 35 [0116] At step
(ST013), the high quality subframe detector 601 detects the subframe
where the quality is high in the CQI stored at step (ST010). Then,
at (ST011), the feedback information generator 603 generates feedback
information from the CQI stored at step (ST010) and the subframe
information detected at (ST013). [0117] While in the first
modification of the present invention, eNB notifies 5 UE1 under its
own control of the position of the "MBSFN subframe that RN uses as
the backhaul" at all the connected RNs, the present invention is not
limited thereto. For example, eNB notifies UE1 under the control of
eNB of the number of each RN and the position of the MBSFN subframe
used as the backhaul by each RN which position is associated with the
number of the RN. 10 Then, the UE1 detects the subframe where the CQI
is the highest, and detects by which RN the subframe is used as the
MBSFN subframe used as the backhaul, thereby feeding back the
position of the subframe or the RN number and the measured CQI to
eNB. [0118] As described above, by eNB notifying UE1 under its own
control of 15 the position of the "MBSFN subframe that RN uses as the
backhaul" for each RN to thereby average the CQIs measured at the
MBSFN subframes used as the backhaul by the same RN, the accuracy of
measurement of the CQI can be improved. [0119] (Second Modification)
20Next, referring to FIGs. 14 to 19, a second modification of the
present embodiment will be described.        In the embodiment and
the first modification, eNB notifies UE1 of the position of the
"MBSFN subframe that RN uses as the backhaul", and UE1 switches the
CQI measurement mode based on the notified information. 25 However,
in the second modification of the present embodiment, UE1 itself
determines whether the subframe is the "MBSFN subframe that RN uses
as the backhaul" or not. 



[0120] FIG. 14 is a diagram showing a wireless communication system
that relays radio signals by using the relay technology in the second
modification. 30 In the second modification, in FIG. 14, eNB
represents a base station 700, RN represents a relay node 800, T.JE1
represents a wireless communication terminal 900A, and UE2 represents
a wireless communication terminal 900B. The wireless communication
terminal 900A (UE1) is a wireless communication terminal connected to
the base station 700, and the wireless 35 communication terminal 900B
(UE2) is a wireless communication terminal connected to the relay
node 800 (RN). The wireless communication  terminal 900A (UE1) is the
wireless communication terminal (UE1) under the control of the base
station 700. [0121] Hereinafter, for purposes of explanation, the
base station 700 will be referred to as eNB; the relay node 800, as
RN; and the wireless 5 communication terminal 900A (UE1), as UEl.
Moreover, hereinafter, in the second modification, a case will be
described where radio signals are relayed as shown in FIG. 1. That
is, RN receives signals from eNB on the backhaul channel (the arrow E
in the figure), and transmits the signals to UE2 on the access
channel of RN (the arrow F in the figure). The relay method is such
10 that the backhaul channel and the access channel are accommodated
in the same frequency bandwidth and the backhaul channel and the
access channel of RN are allocated while being divided by the time
domain (in units of subframes). [0122] Here, it is assumed that the
relay node 800 (RN) has an individual 15 cell ID studied in LTE-A.
Therefore, the relay node 800 (RN) adjacent to the wireless
communication terminal 900A (UE1) can be regarded as a neighbor cell
when viewed from the wireless communication terminal 900A. [0123]
Referring to FIGs. 15 and 16, a method will be described in which UE1
itself determines whether the subframe is the "MBSFN subframe that 20
RN uses as the backhaul" or not. FIG. 15 shows an example of symbols
of a subframe on the downlink channel in the second modification.
FIG. 16 shows another example of symbols of a subframe on the
downlink channel in the second modification. [0124] As shown in FIG.
15, signals are transmitted from RN at all the 25 symbols. For this
reason, whichever symbol of this subframe is used to measure the CQI
related to the channel (the channel of the own cell) from eNB to UE
I, the CQIs show close values. That is, the CQI related to the
channel (the channel of the own cell) from eNB to UE1 measured by
using the domains of all the symbols and the CQI related to the
channel (the 



30 channel of the own cell) from eNB to UE1 measured by using the
third and subsequent symbols are close values. [0125] On the other
hand, as shown in FIG. 16, at the third (symbol #2) and subsequent
symbols, no signal is transmitted from RN to eNB. For this reason, in
the subframe shown in FIG. 16, the amount of interference that 35 UE1
receives from RN is different between when the CQI related to the
channel (the channel of the own cell) from eNB to UE1 is measured
with the  first two symbols being included and when the CQI of eNB is
measured by using the third and subsequent symbols. That is, the CQI
related to the channel (the channel of the own cell) from eNB to UE1
measured by using the third and subsequent symbols in the subframe
shown in FIG. 16 assumes 5 a value showing higher channel quality
than the CQI related to the channel (the channel of the own cell)
from eNB to UE1 measured by using the first two symbols and the third
and subsequent symbols in the subframe shown in FIG. 16. That is,
between the CQI related to the channel (the channel of the own cell)
from eNB to UE1 measured by using the domains of all the symbols 10
and the CQI related to the channel (the channel of the own cell) from
eNB to UE1 measured by using the third and subsequent symbols, the
latter assumes a value showing higher channel quality. [0126]
Therefore, by comparing the CQI related to the channel (the channel
of the own cell) from eNB to UE1 measured by using the domains of all
the 15 symbols and the CQI related to the channel (the channel of the
own cell) from eNB to UE1 measured by using the third and subsequent
symbols, UE1 itself can determine whether the subframe is the normal
subframe or the "MBSFN subframe that RN uses as the backhaul".
Moreover, by comparing the CQI related to the channel (the channel of
the own cell) from eNB to UE1 20 measured by using only the first two
symbols and the CQI related to the channel (the channel of the own
cell) from eNB to UE1 measured by using only the third and subsequent
symbols, UE1 itself can similarly determine whether the subframe is
the normal subframe or the "MBSFN subframe that RN uses as the
backhaul". 25 [0127] As described above, in the second modification
of the present embodiment, UE1 compares the CQI related to the
channel (the channel of the own cell) from eNB to UE1 measured by
using the first two symbols and the CQI related to the channel (the
channel of the own cell) from eNB to UE1 measured by using the third
and subsequent symbols to determine whether 30 the subframe of RN is
the normal subframe or the "MBSFN subframe that RN uses as the
backhaul", and UE1 performs the measurement of the CQI of eNB
suitable for each and feeds back the result to eNB.    [0128]
Hereinafter, a concrete method will be described for UE1 itself
determining whether the subframe of RN is the normal subframe or the
35 "MBSFN subframe that RN uses as the backhaul". [0129] First, UE1
measures the CQI related to the channel (the channel of  the own
cell) from eNB to UE1 by using all the symbol domains, and then,
measures the CQI related to the channel (the channel of the own cell)
from eNB to UE 1 by using the domains of the third and subsequent
symbols. Hereinafter, for purposes of explanation, the CQI related to
the channel (the 



5 channel of the own cell) from eNB to UE1 measured by using all the
symbol domains will be referred to as CQI_all and the CQI related to
the channel (the channel of the own cell) from eNB to UE1 measured by
using the domains of the third and subsequent symbols, as CQI_part.
In the present description, the underscore "2' subsequent to "CQI" 10
represents that the letters or the word (e.g. all and part)
subsequent to the underscore _ is subscripts of the "CQI" immediately
preceding the underscore _. [01301 Then, UE1 compares CQI_all and
CQI_part to determine whether the subframe of RN is the normal
subframe or the "MBSFN subframe that 15 RN uses as the backhaul". For
example, UE1 can determine whether the subframe of RN is the normal
subframe or the subframe of RN is the "MBSFN subframe that RN uses as
the backhaul" by presetting a threshold value Th for the absolute
value of the difference between CQI_all and CQI_part (hereinafter,
referred to as CQI difference) and comparing the CQI 20 difference
with the threshold value Th. [0131] That is, when the CQI difference
is less than the threshold Th, UE1 determines that there is no
difference between CQI_all and CQI_part, and determines that the
subframe of RN is the normal subframe. On the other hand, when the
CQI difference is equal to or more than the threshold value 25 Th,
UE1 determines that there is a difference between CQI_all and
CQI_part, and UE 1 determines that the subframe of RN is the "MBSFN
subframe that RN uses as the backhaul". [0132] The determination
condition expressed by the above-described CQI difference and the
threshold value Th is expressed by the following 30 expression (1)
and expression (2) by using CQI_all and CQI_part: [0133] [Expression
1] CO/p",, -CO/aut < Th expression (1) [0134] [Expression 21 ICQ/
-CQ/aill Th  expression (2)  [0135] That is, when CQI_all, CQI_part
and the threshold value Th satisfy the expression (1), UE1 determines
that the subframe of RN is the normal subframe. On the other hand,
when CQI_all, CQI_part and the threshold value Th satisfy the
expression (2), UE1 determines that the subframe of RN 5 is the
"MBSFN subframe that RN uses as the backhaul". [0136] Then, according
to the subframe of RN determined by using the expression (1) and the
expression (2), UE1 selects the CQI measurement method, for example,
as follows: 



[0137] When UE1 determines that the subframe of RN is the normal 10
subframe, since the quality is the same among the symbols in the
subframe, the accuracy of the CQI measurement can be improved by
performing averaging by using a multitude of symbols. Therefore, UE1
selects the CQI measurement method using all the domains of the
subframe, and measures the CQI related to the channel (the channel of
the own cell) from eNB to UE 1. 15 On the other hand, when UE1
determines that the subframe of RN is the "MBSFN subframe that RN
uses as the backhaul", as in the first modification, UE 1 selects the
CQI measurement mode using the domains of the third and subsequent
symbols except for the first two symbols, and measures the CQI
related to the channel (the channel of the own cell) from 20 eNB to
UEl. [0138] Then, UE1 feeds back in which mode the measurement was
performed, to eNB as feedback information together with the measured
CQI. [0139] Moreover, when the CQI measured by using only the first
two symbols and the CQI measured by using only the third and
subsequent 25 symbols are compared, for example, the following
solution is available: [0140] When a downlink channel reference
signal is used for the CQI measurement, first, at UE1, CQI
measurement is performed, as the CQI measurement using the first two
symbols, by using the reference signal inserted in the symbol #0 and,
as the CQI measurement using the third and 30 subsequent symbols, by
using the reference signal inserted in the symbol #7. As the result
of the CQI measurement, CQI_sym0 and CQI_sym7 are each shown. [0141]
Then, by comparing these CQI_sym0 and CQI_sym7, it is determined
whether the subframe of RN is the normal subframe or the "MBSFN 35
subframe that RN uses as the backhaul". For example, by presetting a
threshold value Th_sym for the absolute value of the difference
between  CQI_sym0 and CQI_sym7 (hereinafter, referred to as CQI_sym
difference) and by comparing CQI_sym difference with the threshold
value Th_sym, UE1 can determine whether the subframe of RN is the
normal subframe or the "MBSFN subframe that RN uses as the backhaul".
5 [0142] That is, when the CQI_sym difference is less than the
threshold value Th_sym, since there is no difference between CQI_sym0
and CQI_sym7, UE1 determines that the quality is the same among the
symbols in the subframe, and UE1 determines that the subframe of RN
is the normal subframe. On the other hand, when the CQI_sym
difference is equal to or 10 more than the threshold value Th_sym,
UE1 determines that there is a 



quality difference between the first two symbols and the third and
subsequent symbols since there is a difference between CQI_sym0 and
CQI_sym7, and UE1 determines that the subframe of RN is the "MBSFN
subframe that RN uses as the backhaul". 15 [0143] The determination
condition expressed by the above-described CQI_sym difference and the
threshold value Th_sym is expressed by the following expression (3)
and expression (4) by using CQI_symO, CQI_sym7 and Th_sym: [0144]
[Expression 3] 20CQ13,""7   expression (3) [0145] [Expression 41 -
CQ/s)",01_ Th expression (4) [0146] That is, when CQI_symO, OQI_sym7
and Th_sym satisfy the expression (3), UE1 determines that the
subframe of RN is the normal 25 subframe. On the other hand, when
CQI_symO, CQI_sym7 and Th_sym satisfy the expression (4), UE1
determines that the subframe of RN is the "MBSFN subframe that RN
uses as the backhaul". [0147] Then, according to the subframe of RN
determined by UE1, the CQI measurement method is selected. When the
subframe of RN is the normal 30 subframe, since the quality is the
same among the symbols in the subframe, the accuracy of the CQI
measurement can be improved by performing averaging by using a
multitude of symbols, and for this reason, UE1 selects the CQI
measurement method using all the domains of the subframe, and
measures the CQI related to the channel (the channel of the own cell)
from  eNB to UEl. On the other hand, when the subframe of RN is the
"MBSFN subframe that RN uses as the backhaul", as in the first
modification, UE1 selects the CQI measurement mode using the domains
of the third and subsequent symbols except for the first two symbols,
and measures the CQI 5 related to the channel (the channel of the own
cell) from eNB to HE 1. UE1 feeds back in which mode the measurement
was performed, to eNB as feedback information together with the
measured CQI. 



[0148] As described above, in the second modification of the present
embodiment, UE1 compares the CQI related to the channel (the channel
of 10 the own cell) from eNB to UE1 measured by using the first two
symbols and the CQI related to the channel (the channel of the own
cell) from eNB to UE1 measured by using the third and subsequent
symbols. Then, based on the result of the comparison, UE1 determines
whether the subframe of RN is the normal subframe or the "MBSFN
subframe that RN uses as the backhaul". 15 Further, based on the
result of the determination, UE1 performs the measurement of the CQI
of eNB suitable for each, and feeds back in which mode the
measurement was performed, to eNB as feedback information together
with the measured CQI. Consequently, at UE1 under the control of eNB,
the CQI related to the channel (the channel of the own cell) from eNB
20 to UE1 when there is no interference from RN can be accurately
measured. Moreover, it is unnecessary for eNB to notify UE1 of the
information related to RN, and compared with the present embodiment,
in the second modification, the overhead of signaling on the downlink
channel can be more reduced. 25 [0149] Next, referring to FIG. 17,
the configuration of the wireless communication terminal 900 in the
second modification will be described. FIG. 17 is a block diagram
showing the configuration of the wireless communication terminal 900
in the second modification. The wireless communication terminal 900
shown in FIG. 17 includes the antenna 301, the 30 switch (SW) 303,
the reception RF section 305, the reception processor 307, the CQI
measurement signal extractor 309, a symbol extractor 901, a CQI
measurement section 903A, a CQI measurement section 903B, a subframe
determiner 905, a CQI memory section 907, a feedback information
generator 909, the transmission processor 329, and the transmission
RF 35 section 331. [0150] The wireless communication terminal 900
shown in FIG. 17 is different from the wireless communication
terminal 300A shown in FIG. 6 in the symbol extractor 901, the CQI
measurement section 903A, the CQI measurement section 903B, the
subframe determiner 905, the CQI memory section 907 and the feedback
information generator 909. Except for these, 5 the configuration is
similar to that of the embodiment, and in FIG. 17, elements in common
with FIG. 6 are denoted by the same reference numerals. Moreover,
descriptions of the common elements are omitted. [015]] The symbol
extractor 901 extracts the signals of the domains of the third and
subsequent symbols except for the first two symbols, from the 



10 signals used for the CQI measurement which signals are extracted
from the CQI measurement signal extractor 309, and outputs them to
the CQI measurement section 903A. [0152] The CQI measurement section
903A inputs the signals used for the CQI measurement of the domains
of the third and subsequent symbols which 15 signals are extracted by
the symbol extractor 901, measures the CQI when the subframe is the
"MBSFN subframe that RN uses as the backhaul" as in the embodiment,
and outputs the measured CQI to the subframe determiner 905.
[0153] The CQI measurement section 903B inputs the signals used for
the 20 CQI measurement, performs the CQI measurement by using all the
symbols, and outputs the measured CQI to the subframe determiner 905.
[0154] The subframe determiner 905 compares the CQIs measured by the
CQI measurement section 903A and the CQI measurement section 903B,
and determines whether the subframe of RN is the normal subframe or
the 25 "MBSFN subframe that RN uses as the backhaul". Then, the
subframe determiner 905 outputs the CQI to the CQI memory section 907
together with the result of the determination. [0155] When the
subframe determiner 905 determines that the subframe of RN is the
normal subframe, the CQI measurement result from the CQI 30
measurement section 903B is outputted to the CQI memory section 907.
On the other hand, when the subframe determiner 905 determines that
the subframe of RN is the "MBSFN subframe that RN uses as the
backhaul", the CQI measurement result from the CQI measurement
section 903A is outputted to the CQI memory section 907. 35 [0156]
The CQI memory section 907 stores the value of the CQI inputted from
the subframe determiner 905 and the result of the determination of
the subframe of RN, and outputs them to the feedback information
generator 909. [0157] The feedback information generator 909
generates the feedback information to be fed back to the base station
700, by using the CQI and the 5 result of the determination of the
subframe of RN stored in the CQI memory section 907, and outputs it
to the transmission processor 329. [0158] Next, referring to FIG. 18,
the configuration of the base station 700 will be described. FIG. 18
is a block diagram showing the configuration of the base station 700
in the second modification. The base station 700 10 shown in FIG. 18
is different from the base station 100 shown in FIG. 7 in that
instead of the CQI information extractor 119 and the CQI memory
section 117, a CQI information/determination result extractor 701 and
a CQI/determination result memory section 703 are present and that
the RN information and the CQI measurement method instruction section
113 are 15 absent. Except for these, the configuration is similar to
that of the embodiment, and in FIG. 18, elements in common with FIG.
7 are denoted by the same reference numerals. Moreover, descriptions
of the common elements are omitted. 



[0159] The CQI information/determination result extractor 701
extracts the 20 subframe information fed back from the wireless
communication terminal 900 and the CQI in the subframe, from the
control information separated by the reception processor 121, and
outputs them to the CQI/determination result memory section 703.
[0160] The CQI/determination result memory section 703 stores the 25
subframe information fed back from the wireless communication
terminal 900 and the CQI in the subframe, and outputs them to the
scheduler 115. [0161] Next, referring to FIG. 19, the processing flow
of the CQI measurement of the wireless communication terminal 900
(UE1) in the second modification will be described. FIG. 19 is a
diagram showing the 30 processing flow of the CQI measurement of the
wireless communication terminal 900 in the second modification.
[0162] At step (ST101), the antenna 301 receives the signal from eNB,
and the reception RF section 305 and the reception processor 307
perform reception processing. 35 [0163] At step (ST102), the CQI
measurement signal extractor 309 extracts the signal used for the CQI
measurement from the signal having undergone  the reception
processing at step (ST101). [0164] At step (ST103), the symbol
extractor 901 extracts the symbols of the domains except for the
first two symbols in the signal used for the CQI measurement
extracted at step (ST102). 5 [0165] At step (ST104-1), the CQI
measurement section 903A performs the CQI measurement by using the
signal extracted at step (ST 103). The result of the CQI measurement
by the CQI measurement section 903A will be referred to as CQI1.
[0166] At step (ST104-2), the CQI measurement section 903B performs
the 10 CQI measurement by using the signals of all the symbol domains
at the signal used for the CQI measurement extracted at step (ST
102). The result of the CQI measurement by the CQI measurement
section 903B will be referred to as CQ12. 



[0167] At step (ST105), the subframe determiner 905 compares CQI1 and
15 CQI2 which are the measurement results of the CQIs measured at
step (ST104-1) and step (ST104-2), and determines whether the
subframe of RN is the normal subframe or the "MBSFN subframe that RN
uses as the backhaul". Examples of the determination method include a
method in which the determination is performed by using the
expression (1) and the 20 expression (2) and a method in which the
determination is performed by using the expression (3) and the
expression (4). [0168] At step (5T106-1), when it is determined that
the subframe of RN is the "MBSFN subframe that RN uses as the
backhaul" at step (ST105), the CQI memory section 907 stores the
result of the determination and CQI1. 25 [0169] At step (5T106-2),
when it is determined that the subframe of RN is the normal subframe
at step (ST105), the CQI memory section 907 stores the result of the
determination and CQI2.    [0170] At step (ST107), the feedback
information generator 909 generates feedback information from the
result of the subframe determination and the 30 value of the CQI
stored at step (5T106-1) or step (ST106-2). [0171] At step (ST108),
the transmission processor 329 and the transmission RF section 331
performs transmission processing on the feedback information
generated at step (ST107), and transmits the result to eNB. 35 [0172]
As described above, in the second modification of the present
embodiment, TIE 1 compares the CQI of eNB measured by using the first
two  symbols and the CQI of eNB measured by using the third and
subsequent symbols and determines whether the subframe of RN is the
normal subframe or the "MBSFN subframe that RN uses as the backhaul",
and UE1 performs the measurement of the CQI of eNB suitable for each
and feeds back the 5 result to eNB.        Consequently, at UE1 under
the control of eNB, the CQI when there is no interference from RN can
be accurately measured. Moreover, since it is unnecessary for eNB to
notify UE1 of the information related to RN, compared with the
present embodiment, the overhead of signaling on the 10 downlink
channel can be reduced. [0173] While description is given as an
antenna in the above embodiment, the present invention is similarly
applicable in the case of an antenna port. The antenna port refers to
a logical antenna including one or more than one physical antenna.
That is, the antenna port does not always refer to one 



15 physical antenna but sometimes refers to an array antenna or the
like including a plurality of antennas. For example, in LTE, how many
physical antennas an antenna port includes is not defined, and
reference signals of different base stations are defined as minimum
units that can be transmitted. Moreover, the antenna port is
sometimes defined as a 20 minimum unit that is multiplied by the
weighting of a precoding vector. [0174] Moreover, the functional
blocks used for the description of the embodiment are typically
implemented as an LSI which is an integrated circuit. These may be
individually formed as one chip or may be formed as one chip so as to
include some or all While an LSI is cited in this 25 description, it
is sometimes called an IC, a system LSI, a super LSI or an ultra LSI
according to the difference in integration degree. [0175] Moreover,
the method of circuit integration is not limited to an LSI; the
functional blocks may be implemented as a dedicated circuit or a
general purpose processor. After the manufacture of an LSI, a
programmable FPGA 30 (Field Programmable Gate Array) or a
reconfigurable processor where the connection and setting of the
circuit cells in the LSI are reconfigurable may be used. [0176]
Further, it is to be noted that when a circuit integration technology
that replaces the LSI appears by the progress of the semiconductor 35
technology or a derivative other technology, the functional blocks
may be integrated by using the technology. Biotechnology adaptation
or the like can be a possible one.  [0177] While the present
invention has been described in detail with reference to a specific
embodiment, it is obvious to one of ordinary skill in the art that
various changes and modifications may be added without departing 5
from the spirit and scope of the present invention.  [0178] The
present application is based on Japanese Patent Application (Patent
Application No. 2009-119104) filed on May 15, 2009, the contents of
which are incorporated herein by reference. 10 Industrial
Applicability  [0179] The wireless communication terminal and the
communication method according to the present invention have the
following: the channel quality of the own cell when there is no
interference from a neighbor cell can be accurately measured, and are
useful as a wireless communication 15 terminal or the like that
transmits and receives data to and from a base station. Reference
Signs List [0180] 100, 400, 700: Base station 20105: Transmission RF
section 



107: Transmission processor 109: Signal multiplexer 111:Control
information generator 113: CQI measurement method instruction section
25115:Scheduler 117: CQI memory section 119: CQI information
extractor 121: Reception processor 123: Reception RF section 30200,
500A, 500B, 800: Relay node 300A, 300B, 600, 900A, 900B: Wireless
communication terminal 301: Antenna 303: Switch (SW)
305: Reception RF section 35307: Reception processor 309: CQI
measurement signal extractor  311: RN information acquisition section
313: Signal extraction controller 315: Subframe extractor
317: Control information acquisition section 



5319: CQI measurement controller 321: Symbol extractor 323: CQI
measurement section 325: CQI memory section             327: Feedback
information generator 10329: Transmission processor 331: Transmission
RF section 401: CQI/subframe memory section 601: High quality
subframe detector 603: Feedback information generator 15701: CQI
information/determination result extractor 703: CQI/determination
result memory section 901: Symbol extractor              903A: CQI
measurement section              903B: CQI measurement section 20905:
Subframe determiner 907: CQI memory section 909: Feedback information
generator  CLAIMS 



Claim 1: A wireless communication terminal to be connected to a base
station for transmitting and receiving data to and from the base
station, the 5 wireless communication terminal comprising:         a
receiver that is configured to receive a signal which includes
control information provided for measuring a channel quality of own
cell from the base station;              an extractor that is
configured to extract the control information 10 from the signal
received by the receiver; a measurement section that is configured,
on the basis of the control information, to measure the channel
quality of the own cell in a domain where a neighbor cell does not
transmit a signal; and            a transmitter that is configured to
transmit a measurement result 15 of the channel quality of the own
cell measured by the measurement section, to the base station. Claim
2: The wireless communication terminal according to claim 1, wherein
20the measurement section is configured, on the basis of the control
information, to measure the channel quality of the own cell in a
domain where a relay node indicating the neighbor cell does not
transmit a signal.      Claim 3: The wireless communication terminal
according to claim 2, 25 wherein         the measurement section is
configured, on the basis of the control information, to measure the
channel quality of the own cell in an MBSFN subframe that the relay
node indicating the neighbor cell uses as a backhaul. 30 Claim 4: The
wireless communication terminal according to claim 3, wherein
the measurement section is configured, on the basis of the control
information, to measure the channel quality of the own cell in a
domain of the third and subsequent symbols except for the first two
symbols in the 35 MBSFN subframe that the relay node indicating the
neighbor cell uses as a backhaul.  Claim 5: The wireless
communication terminal according to claim 1, wherein the measurement
section is configured, on the basis of the control 



5 information, to measure a plurality of channel qualities of the own
cell in a domain where the neighbor cell does not transmit a signal,
and to average the plurality of channel qualities.      Claim 6: The
wireless communication terminal according to claim 1, 10 further
comprising:         a detector that is configured to detect the
highest-quality channel quality of the own cell among the channel
qualities of the own cell measured by the measurement section. 15
Claim 7: The wireless communication terminal according to claim 6,
wherein         the measurement section is configured, on the basis
of the control information, to measure channel qualities of the own
cell in a domain of the third and subsequent symbols except for the
first two symbols in an MBSFN 20 subframe that a plurality of relay
nodes indicating the neighbor cells use as a backhaul, and
the detector is configured to detect the highest-quality channel
quality of the own cell among the channel qualities of the own cell
measured by the measurement section. 25 Claim 8: A communication
method used in a wireless communication terminal to be connected to a
base station for transmitting and receiving data to and from the base
station, the communication method comprising: receiving a signal
which includes control information provided for 30 measuring a
channel quality of own cell from the base station; extracting the
control information from the received signal;         measuring, on
the basis of the control information, the channel quality of the own
cell in a domain where a neighbor cell does not transmit a signal;
and 35transmitting a measurement result of the measured channel
quality of the own cell to the base station. 






