
DESCRIPTION 

Title of Invention 
RADIO COMMUNICATION TERMINAL AND RADIO 

5 COMMUNICATION METHOD 

Technical Field 
[0001] The present invention relates to a radio communication terminal and 
a radio communication method which transmit and receive data to and from 

10 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 disclosed in Non 
Patent Literature 1, in LTE-A, a relay technology of relaying radio signals by 
using a relay node (RN) has been studied with the goals of coverage 
expansion and capacity improvement. 

20 [0003] The relay technology will be described with reference to Fig. 12. Fig. 
12 is a diagram illustrating a system which relays radio signals using the 
relay technology. In Fig. 12, eNB represents a base station, RN represents 
a relay node, and UE represents a radio communication terminal. Further, 
UE1 represents a radio communication terminal connected to eNB, and UE2 

25 represents a radio communication terminal connected to RN. 
[0004] Here, in LTE-A, RN having an individual cell ID as in eNB is being 
studied, and thus, when viewed from UE, RN can also be regarded as one cell 
like eNB. 

eNB is connected to a network by wired communication, whereas RN 
3 0 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] A radio relay system in a downlink channel (Down Link, DL) will be 

35 described with reference to Fig. 12. Fig. 12 is a diagram illustrating a radio 
relay system in the related art. RN receives signals from eNB in the 
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backhaul channel. Further, RN transmits signals to UE2 in the access 
channel of RN. 
[0006] Here, when the backhaul channel and the access channel are 
allocated in the same frequency bandwidth, if RN performs transmission and 

5 reception at the same time, loop-back interference occurs. For this reason, 
RN cannot perform transmission and reception at the same time. Thus, 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 (on a subframe basis). 

10 [0007] A relay method in the related art in which a backhaul channel and an 
access channel of RN are allocated while being divided by the time domain 
(on a subframe basis) for allocation will be described with reference to Fig. 13. 
Fig. 13 is a diagram illustrating a subframe configuration of a downlink 
channel in the relay method in the related art. Reference signs [n, n+1, ...] 

15 in Fig. 13 represent subframe numbers. Boxes in Fig. 13 represent 
subframes of the downlink channel, and represent transmission subframes 
of eNB, reception subframes of UE1, transmission subframes of RN and 
reception subframes of UE2. 
[0008] As shown in Fig. 13, eNB transmits signals in all the subframes. 

20 Further, UEl receives signals in all the subframes. Further, as shown in 
Fig. 13, RN transmits signals in the subframes except for the subframe 
numbers [n+2, n+6]. UE2 can receive signals in the subframes except for 
the subframe numbers [n+2, n+6]. Furthermore, RN receives signals from 
eNB in the subframes of the subframe numbers [n+2, n+6]. 

25 [0009] As described above, in RN, the subframes of the subframe numbers 
[n+2, n+6] serve as the backhaul channel of RN, and the other subframes of 
the subframe numbers [n, n+1, n+3, n+4 and n+5] serve as the access 
channel of RN. 
[0010] However, if RN transmits no signal in the subframes where RN 

3 0 serves as the backhaul channel, a problem occurs that a measurement 
operation of measuring the quality of RN does not function at UE of LTE 
which has not ascertained the presence of RN. 
[0011] As a method of solving this problem, in LTE-A, using an MBSFN 
(Multicast/Broadcast over Single Frequency Network) subframe defined in 

35 LTE is being considered. 
[0012] The MBSFN subframe is a subframe which is prepared to realize an 
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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 of the MBSFN subframe. 

5 [0013] Here, the LTE terminal is capable of performing measurement by 
using the first two symbols in the MBSFN subframe. Thus, the MBSFN 
subframe is used in a pseudo-manner in the RN cell, and RN is capable of 
using the MBSFN subframe as the reception subframe of the backhaul 
channel. Specifically, RN transmits the control information specific to the 

10 RN cell at the first two symbols of the MBSFN subframe, and does not 
transmit data for the MBMS but receives signals from eNB in the domains of 
the third and subsequent symbols of the MBSFN subframe. 
[0014] In this description, the MBSFN subframe as mentioned above will be 
called an "MBSFN subframe that RN uses as the backhaul". 

15 [0015] In this regard, in a mobile communication system, a situation occurs 
in which, when UE communicates with a certain eNB, received power from 
eNB is lowered due to movement of UE, change in the surrounding 
environment or the like and thus UE cannot maintain communication with 
eNB. 

20 To cope with such a situation, UE can be re-connected to eNB or RN 
which is higher in received power than eNB in communication therewith, to 
thereby maintain communication. This is called handover. 

Hereinafter, eNB or RN will be also called a "cell", and a cell which 
communicates with UE will be also called an "own cell". 

25 [0016] In order to perform the handover, it is necessary that UE measures 
signal power from a cell which is present in the vicinity of the cell in 
communication therewith (the cell which is present in the vicinity of the own 
cell may be called a neighbor cell). In the 3GPP LTE, a process of 
measuring signal power or signal quality from this neighbor cell is called 

3 0 measurement. 
[0017] In the measurement, a cell instructs UE to measure received power 
or quality from a neighbor cell, and UE measures the received power from 
the neighbor cell and notifies the own cell of the measurement result. UE 
performs the measurement using a reference signal (RS) 01* a 

35 synchronization signal generated on the basis of a cell-specific series. 
[0018] In the measurement of LTE, as disclosed in Non Patent Literature 2, 

3 



UE measures RSRP (Reference Signal Received Power) or RSRQ (Reference 
Signal Received Quality) using a cell-specific reference signal. 

Citation List 
5 Non Patent Literature 

[0019] Non Patent Literature 1" 3GPP TR36. 814 vO.4.1 (2009-02) Further 
Advancements for E-UTRA Physical Layer Aspects (Release 9) 

Non Patent Literature 2: 3GPP TS36. 214 v8.6.0 (2009*03) Physical 
layer " Measurements (Release 8) 

10 
Summary of Invention 
Technical Problem 
[0020] In LTE, as measurement in a case where an MBSFN subframe is 
present, the following operations are performed, for example. Firstly, a cell 

15 notifies UE, which is under the control of the cell, of the position of the 
MBSFN subframe in SIB2 (System Information Block 2) which notifies 
system information. 
[0021] As described above, since the MBSFN subframe is originally 
prepared to realize the MBMS service, UE, in particular, UE in LTE 

2 0 recognizes that the MBSFN subframe is also present in the neighbor cell, in 
the MBSFN subframe of the own cell. Thus, UE is capable of performing a 
measurement operation suitable for the MBSFN subframe, in the MBSFN 
subframe of the own cell. For example, UE may perform measurement 
using only the first two symbols, may not perform measurement in the 

25 MBSFN subframe, or may perform similar operations. 
[0022] In LTE-A, when RN uses the MBSFN subframe as the backhaul, 
there is a case where the position of the "MBSFN subframe that RN uses as 
the backhaul" is different in each RN. I11 this case, a subframe which is not 
the MBSFN subframe of the own cell serves as the MBSFN subframe in a 

3 0 neighbor RN. 
[0023] Here, the neighbor RN does not transmit signals so as to receive 
signals from eNB in the domains of the third and subsequent symbols of the 
"MBSFN subframe that RN uses as the backhaul". In a case where RN 
which does not transmit signals in the "MBSFN subframe that RN uses as 

3 5 the backhaul" is not a target cell of measurement in UE, if no signal is 
transmitted from the corresponding RN, it is seen on the side of UE that 
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interference in signals from the target cell is reduced. 
[0024] If UE performs measurement of the target cell in a state where the 
interference in the signals from the target cell is reduced, a problem arises 
that an error occurs between quality based on the measurement result and 

5 actual quality in which interference is present. For example, if UE 
recognizes that the quality based on the measurement result is superior to 
the actual quality and performs handover, there is a problem in that a cell 
which is a handover destination cannot achieve a throughput expected on 
the basis of the measurement result by UE. 

1 o [0025] An object of the present invention is to provide a radio 
communication terminal and a radio communication method which are 
capable of measuring quality in communication with a handover destination 
with high accuracy. 

15 Solution to Problem 
[0026] The present invention provides a radio communication terminal 
which is capable of communicating with a base station or a relay node, the 
radio communication terminal including: a receiver which receives control 
information including information relating to measurement of measuring 

2 0 quality of a neighbor cell; an extractor which extracts information on a 
subframe where the measurement should be performed, which is a subframe 
where only transmission of a signal from the relay node connected to the 
base station is performed, from the information relating to the measurement; 
a measurement section which performs the measurement on a subframe 

25 basis, based on the extracted information on the subframe where the 
measurement should be performed; and a transmitter which transmits a 
result of the measurement to the base station or the relay node. 
[0027] In the radio communication terminal the extractor extracts 
information on a subframe which is the subframe where the measurement 

3 o should be performed and is not an MBSFN subframe used as a backhaul in 
the relay node connected to the base station, from the information relating to 
the measurement, and the measurement section performs the measurement 
in the subframe which is not the MBSFN subframe. 
[0028] In the radio communication terminal, the receiver receives the 

3 5 control information including the information relating to the measurement 
of measuring the quality of the neighbor cell including the information on the 
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subframe where the measurement should be performed, from the base 
station 01* the relay node which is a connection destination of the radio 
communication terminal. 
[0029] I11 the radio communication terminal, the extractor extracts 

5 information on a subframe which is the subframe where the measurement 
should be performed and is not an MBSFN subframe used as a backhaul in a 
relay node which is the relay node connected to the base station and belongs 
to a relay node group including a plurality of neighbor relay nodes, from the 
information relating to the measurement, and the measurement section 

10 performs the measurement on a subframe basis on the basis of the extracted 
information on the subframe. 
[0030] The present invention also corresponds to a radio communication 
terminal which is capable of communicating with a base station or a relay 
node, the radio communication terminal including: a receiver which receives 

15 a reference signal of a neighbor cell and control information relating to the 
radio communication terminal; an extractor which extracts instruction 
information for performing measurement of measuring quality of the 
neighbor cell, from the control information; a detector which detects a 
subframe where the measurement should be performed using the reference 

2 0 signal of the neighbor cell based on the extracted instruction information; a 
measurement section which performs the measurement in the detected 
subframe where the measurement should be performed; and a transmitter 
which transmits a result of the measurement to the base station or the relay 
node. 

25 [0031] The present invention also corresponds to a radio communication 
terminal which is capable of communicating with a base station or a relay 
node, the radio communication terminal including: a receiver which receives 
a reference signal of a neighbor cell, information relating to measurement of 
measuring quality of the neighbor cell and control information on the radio 

3 0 communication terminal; a first extractor which extracts, on a subframe 
basis, position information on a first subframe which is a candidate where 
the measurement should be performed in a relay node which is the relay 
node connected to the base station and belongs to a relay node group 
including a plurality of neighbor relay nodes, from the information relating 

35 to the measurement; a detector which measures received power on a 
subframe basis in the relay node group based on the extracted position 
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information on the first subframe and the reference signal of the neighbor 
cell, and detects the relay node group which has the smallest change in a 
result of the measurement for the received power; a second extractor which 
extracts information on a second subframe which is not an MBSFN subframe 

5 used as a backhaul in the relay node which belongs to the detected relay 
node group; and a measurement section which performs the measurement, 
on a subframe basis, based on the extracted information on the second 
subframe. 
[0032] The present invention also provides a radio communication method 

10 used in a radio communication terminal which is capable of communicating 
with a base station or a relay node, the radio communication method 
including: receiving control information including information relating to 
measurement of measuring quality of a neighbor cell; extracting information 
on a subframe where the measurement should be performed, which is a 

15 subframe where only transmission of a signal from the relay node connected 
to the base station is performed, from the information relating to the 
measurement; performing the measurement on a subframe basis, based on 
the extracted information on the subframe where the measurement should 
be performed; and transmitting a result of the measurement to the base 

2 o station or the relay node. 
[0033] The present invention also provides a radio communication method 
used in a radio communication terminal which is capable of communicating 
with a base station or a relay node, the radio communication method 
including: receiving a reference signal of a neighbor cell and control 

2 5 information relating to the radio communication terminal; extracting 
instruction information for performing measurement of measuring quality of 
the neighbor cell, from the control information; detecting a subframe where 
the measurement should be performed using the reference signal of the 
neighbor cell based on the extracted instruction information; performing the 

3 0 measurement in the detected subframe where the measurement should be 
performed; and transmitting a result of the measurement to the base station 
or the relay node. 
[0034] The present invention also provides a radio communication method 
used in a radio communication terminal which is capable of communicating 

35 with a base station or a relay node, the radio communication method 
including: receiving a reference signal of a neighbor cell, information relating 
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to measurement of measuring quality of the neighbor cell and control 
information on the radio communication terminal; extracting, on a subframe 
basis, position information on a first subframe which is a candidate where 
the measurement should be performed in a relay node which is the relay 

5 node connected to the base station and belongs to a relay node group 
including a plurality of neighbor relay nodes, from the information relating 
to the measurement; measuring received power in the relay node group, on a 
subframe basis, based on the extracted position information on the first 
subframe and the reference signal of the neighbor cell, and detecting the 

10 relay node group which has the smallest change in a result of the 
measurement for the received power; extracting information on a second 
subframe which is not an MBSFN subframe used as a backhaul in the relay 
node which belongs to the detected relay node group; and performing the 
measurement on a subframe basis, based on the extracted information on the 

15 second subframe. 

Advantageous Effects of Invention 
[0035] According to the radio communication terminal and the radio 
communication method of the present invention, as UE performs 

20 measurement for handover in subframes, which are not used as the backhaul 
in a plurality of RNs connected to one eNB, where signals from the plux*ality 
of RNs are transmitted, it is possible to measure quality in communication 
with a handover destination with high accuracy. 

2 5 Brief Description of Drawings 
[0036] Fig. 1 is a diagram illustrating a radio relay system according to a 
first embodiment of the present invention. 

Fig. 2 is a diagram illustrating downlink subframes in Fig. 1. 
Fig. 3 is a diagram illustrating a bit map of subframes where 

3 0 measurement is performed in Fig. 2. 
Fig. 4 is a diagram illustrating subframes where measurement is 

performed in Fig. 2. 
Fig. 5 is a block diagram illustrating a configuration of a radio 

communication terminal 100 according to the first embodiment. 
35 Fig. 6 is a block diagram illustrating a configuration of a base station 

apparatus 200 according to the first embodiment. 
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Fig. 7 is a block diagram illustrating a configuration of a radio 
communication terminal 500 which is a modification of the radio 
communication terminal 100. 

Fig. 8 is a diagram illustrating a radio relay system according to a 
5 second embodiment of the present invention. 

Fig. 9 is a diagram illustrating downlink subframes in Fig. 8. 
Fig. 10 is a block diagram illustrating a configuration of a base 

station apparatus 400 according to the second embodiment. 
Fig. 11 is a block diagram illustrating a configuration of a 

10 modification of a radio communication terminal according to the second 
embodiment. 

Fig. 12 is a diagram illustrating a radio relay system in the related 
art. 

Fig. 13 is a diagram illustrating a configuration of downlink 
15 subframes in a relay method in the related art. 

Modes for Carrying out Invention 
[0037] (First embodiment) 

Hereinafter, a first embodiment of the present invention will be 
20 described with reference to Figs. 1 to 7. 

Firstly, a radio relay system in the first embodiment of the present 
invention will be described. Fig. 1 is a diagram illustrating the radio relay 
system according to the first embodiment of the present invention. In Fig. 1, 
eNB represents a base station (base station apparatus) 200, RNl and RN2 

25 represent relay stations 310 and 320, and UE represents a radio 
communication terminal 100, respectively. 
[0038] Hereinafter, in the first embodiment, the radio communication 
terminal 100 is referred to as UE, the base station 200 is referred to as eNB, 
and the relay stations 310 and 320 are referred to as RNl and RN2, 

30 respectively. 
Hereinafter, in the first embodiment, as studied in LTE-A, RNl and 

RN2 have an individual cell ID, in a similar way to eNB. Thus, when 
viewed from UE, RNl and RN2 may be considered as one cell, respectively, in 
a similar way to eNB. 

35 Hereinafter, in the first embodiment, as studied in LTE-A, a relay 
method of dividing a backhaul channel and an access channel of RN by time 
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domains (on a subframe basis) for allocation is used. 
[0039] Here, in the radio relay system shown in Fig. 1, errors occurred 
between quality based on a measurement result and actual quality in a 
handover destination are considered. The errors include a first error due to 

5 inferiority of the measurement result to the actual quality and a second error 
due to superiority of the measurement result to the actual quality. 
[0040] As an example of occurrence of the first error, there is a case where 
characteristics expected on the basis of the measurement result cannot be 
obtained, even though the handover destination is determined on the basis of 

10 the measurement result. Further, in a case where the actual quality of the 
handover destination is much inferior to the measurement result, the 
characteristics are inferior compared with the time before handover is 
performed. Alternatively, there is a case that UE cannot maintain 
communication. 

15 [0041] On the other hand, as an example of occurrence of the second error, 
there is a case where characteristics superior to the characteristics expected 
on the basis of the measurement result can be obtained in the handover 
destination. As the errors between the measurement result and the actual 
quality of the handover destination, the first error has a significant influence 

20 on the radio relay system shown in Fig. 1, compared with the second error. 
Thus, it is preferable to avoid the occurrence of the first error. 
[0042] Accordingly, in a case where the quality of the handover destination 
is changed, if UE performs measurement in the case of the worst quality to 
inform eNB of the result, it is possible to avoid the above-described first 

25 error. 
[0043] Here, the worst quality refers to quality based on the measurement 
result in a case where interference is the strongest due to signals 
transmitted from the own cell and a different cell. 
[0044] That is, at the timing when the neighbor RNl and RN2 transmit 

3 0 signals, UE may perform measurement. In other words, in subframes 
which are not an "MBSFN subframe that RN uses as a backhaul" in the 
neighbor RNl and RN2, UEJ performs measurement. 
[0045] Here, the neighbor RN refers to, in a case where the own cell is RN, 
an RN to which UE is connected and other RNs connected to eNB to which 

35 the RN is connected, and refers to, in a case where the own cell is eNB, RNs 
connected to the eNB. 

10 



[0046] As described above, one characteristic of the present embodiment is 
that UE performs measurement of handover in the subframes which are not 
the "MBSFN subframe that RN uses as the backhaul" in all the neighbor 
RNs. 

5 [0047] Here, the measurement of handover according to the present 
embodiment will be described with reference to Figs. 1 and 2. Fig. 2 is a 
diagram illustrating downlink (DL) subframes in Fig. 1. 
[0048] In Fig. 2, eNB transmits signals in all the subframes. Further, RNl 
sets subframes [n+2, n+6] as the "MBSFN subframes that RN uses as the 

10 backhaul". Thus, RNl does not transmit a signal in the subframes [n+2, 
n+6]. Similarly, RN2 sets a subframe [n+4] as the "MBSFN subframe that 
RN uses as the backhaul". Thus, RN2 does not transmit a signal in the 
subframe [n+4]. 
[0049] UE receives all the signals from eNB, RNl and RN2 in the subframes 

15 [n, n+1, n+3, n+5, n+7]. Thus, from the standpoint of UE, the subframes [n, 
n+1, n+3, n+5, n+7] become subframes in which interference components 
become the highest in a case where measurement of the neighbor cells is 
performed. 
[0050] Accordingly, UE performs measurement of the neighbor cells using 

20 the subframes [n, n+1, n+3, n+5, n+7] as the subframes in which the 
measurement is performed. 
[0051] That is, UE performs measurement of the neighbor cells in the 
subframes which are not the "MBSFN subframes that RN uses as the 
backhaul", in all the neighbor RNs. 

25 [0052] Hereinafter, an example of a specific method of realizing the 
measurement of handover in the present embodiment will be described with 
reference to Figs. 2 to 4. 
[0053] eNB, RNl and RN2 notify UE of the subframes where UE should 
perform measurement. Then, UE performs measurement in the subframes 

3 0 in which measurement should be performed. 
[0054] It is necessary that eNB, RNl and RN2 share the timing of the 
"MBSFN subframes that RN uses as the backhaul" among eNB, RNl and 
RN2. Thus, eNB, RNl and RN2 share the position of the "MBSFN 
subframes that RN uses as the backhaul". 

3 5 [0055] The position of the "MBSFN subframe that RN uses as the backhaul" 
is shared among eNB, RNl and RN2, using control information on RNl and 
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RN2 (including control information on an upper layer). 
[0056] Further, by notifying position information on the "MBSFN subframe 
that RN uses as the backhaul", relating to other RNs connected to eNB, in 
the control information on RNl and RN2, it is possible to share the position 

5 information on the "MBSFN subframe that RN uses as the backhaul" in each 
RN, even among RNl, RN2 and the other RNs. 
[0057] That is, eNB, RNl and RN2 can recognize the position information 
on the subframes which are not the "MBSFN subframes that RN uses as the 
backhaul" in the neighbor RNs. Accordingly, eNB, RNl and RN2 can notify 

10 UE of the subframes which are not the "MBSFN subframes that RN uses as 
the backhaul" as the subframes where measurement should be performed, in 
the neighbor RNs. 
[0058] As a method of notifying UE of the subframes where measurement 
should be performed, for example, a method of notifying the subframes 

15 where measurement should be performed by a bit map or a method of 
tabulating the subframes where measurement should be performed to notify 
an index of the table, is used. 
[0059] <Notificatioii method of subframes - bit map> 

The method of notifying UE of the subframes where measurement 
20 should be performed by a bit map will be described with reference to Fig. 3. 

Fig. 3 is a diagram illustrating a bit map expression of the subframes where 
measurement is performed in Fig. 2. 
[0060] Here, in Fig. 3, the subframe numbers [n, n+1, n+7, ...] are 
replaced with [0, 1,..., 7,...]. In a case where the subframes are notified by 

2 5 the bit map, it is difficult to notify all the subframes. Thus, it is necessary 
to assign periodicity to the subframes notified by the bit map to be patterned. 
A start subframe number of the pattern is set to 0. 
[0061] For example, as the pattern of the bit map, a pattern including a 
frame formed by ten subframes or a pattern obtained by connecting the 

30 plurality of frames (for example, pattern obtained by connecting four frames) 
is used. 
[0062] In the bit map shown in Fig. 3, "1" represents subframes where 
measurement is performed, and "0" represents subframes where 
measurement is not performed. 

35 [0063] Since the subframes where measurement is performed are subframes 
which are not the "MBSFN subframe that RN uses as the backhaul" in all 
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the neighbor RNs, the subframes [0, 1, 3, 5, 7,...] become "1" in the bit map 
pattern, in Fig. 3. eNB, RNl or RN2 notifies UE of the bit map pattern 
"110101011..." as the subframes where measurement should be performed, 
and thus, UE can perform measurement in the subframe number 
corresponding to "1" in the bit map pattern. 
[00641 <Notification method of subframes - tabulation> 

Next, the notification method by tabulation and using an index will 
be described with reference to Fig. 4. Fig. 4 is a diagram illustrating 
subframes where measurement is performed using, as an example, the case 
of the downlink subframes in Fig. 2, in a similar way to a case where 
notification is performed by the bit map shown in Fig. 3. 
[0065] As shown in Fig. 4, a table of subframes where measurement is 
performed is prepared in advance, which is shared among eNB, RNl, RN2 
and UE. For example, in the "table of subframes where measurement is 
performed" shown in Fig. 4, a table number "0" represents that all the 
subframes are subframes where measurement is performed. Further, a 
table number "m" represents that the subframes [0, 1, 3, 5, 7,... ] are 
subframes where measurement is performed. 
[0066] In the case of the downlink subframes shown in Fig. 4, the subframes 
[2, 6] are the "MBSFN subframes that RN use as the backhaul" in RNl. 
Further, the subframe [4] is the "MBSFN subframe that RN uses as the 
backhaul" inRN2. Accordingly, the subframes [0, 1, 3, 5, 7, ...] become 
subframes where UE performs measurement. As the table number "m" is 
notified from eNB, RNl and RN2 to UE under the control thereof, UE can 
ascertain the subframes where measurement should be performed, to 
thereby perform measurement in the subframe. 
[0067] As described above, in the present embodiment, UE can measure the 
quality in communication with the handover destination with high accuracy. 
Thus, in the present embodiment, it is possible to suppress the errors 
occurred between the measurement result and the actual quality of the 
handover destination, and the UE can achieve the throughput expected on 
the basis of the measurement result in the handover destination. 
[0068] <Con£iguration of radio communication terminal> 

Next, a configuration of the radio communication terminal 100 
according to the first embodiment will be described with reference to Fig. 5. 
Fig. 5 is a block diagram of the radio communication terminal 100 according 



to the first embodiment. The radio communication terminal 100 shown in 
Fig. 5 includes an antenna 101, a switch (SW) 103, a reception RF section 
105, a reception processor 107, a neighbor cell signal reception processor 109, 
a measurement controller 111, a measurement subframe extractor 113, a 

5 measurement section 115, a measurement result memory section 117, a 
measurement report information generator 119, a transmission processor 
121, and a transmission RF section 123. 
[0069] The reception RF section 105 performs filtering processing for signals 
received by the antenna 101 in order to remove signals except for a 

10 communication bandwidth, performs frequency conversion to an IF 
frequency bandwidth or to a baseband, and outputs the resultant signals to 
the reception processor 107 and the neighbor cell signal reception processor 
109. 
[0070] The reception processor 107 performs reception processing for the 

15 signals output from the reception RF section 105, separates data and control 
information which are multiplexed in the received signals, and outputs them. 
Specifically, the reception processor 107 converts the analog signals to digital 
signals by an AD converter or the like, and performs demodulation 
processing, decoding processing and the like. 

20 [0071] The neighbor cell signal reception processor 109 performs reception 
processing for the signals from the neighbor cells, with respect to the signals 
output from the reception RF section 105, and outputs the result to the 
measurement subframe extractor 113. This process is the same process as 
in the reception processor 107, but is different therefrom in that the 

2 5 processing specific to the neighbor cells is performed. Specifically, reception 
processing for a reference signal or the like is an example of the difference. 
In LTE, since the reference signal is transmitted in a cell-specific series, the 
neighbor cell signal reception processor 109 performs reception processing 
for signals specific to the neighbor cells which are the reference signals 

3 0 according to the neighbor cell series. 
[0072] Further, using the output signals of the neighbor cell signal reception 
processor 109, a necessary signal is output for measuring the quality of the 
neighbor cells in the measurement section 115 at the subsequent stage. For 
example, in a case where a desired signal component is measured, the 

35 neighbor cell signal reception processor 109 outputs the reference signal. 
Further, in a case where an interference component is measured, the 
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neighbor cell signal reception processor 109 outputs a data signal. 
[0073] When instruction information for performing measurement is 
included in the control information on the radio communication terminal 
output from the reception processor 107, the measurement controller 111 
extracts information relating to the subframe where measurement should be 
performed from the control information to output the extracted information 
to the measurement subframe extractor 113. Here, as a method of notifying 
the subframes where measurement should be performed to the radio 
•communication terminal from eNB, a method of notifying the subframes 
where measurement should be performed using the bit map pattern as 
described with reference to Fig. 3 or a method of tabulating the subframes 
where measurement should be performed to notify an index of the table as 
described with reference to Fig. 4, is used. 
[0074] On the basis of the information relating to the subframes where 
measurement should be performed, which is output from the measurement 
section 115, the measurement subframe extractor 113 extracts the signals 
specific to the neighbor cells output from the neighbor cell signal reception 
processor 109 on a subframe basis, to output the result to the measurement 
section 115. 
[0075] The measurement section 115 performs the measurement using the 
signals of the neighbor cells extracted by the measurement subframe 
extractor 113, and outputs the result to the measurement result memory 
section 117. 
[0076] The measurement result memory section 117 stores the 
measurement result measured by the measurement section 115, and outputs 
the result to the measurement report information generator 119. 
[0077] At the timing when the measurement result is reported to eNB, the 
measurement report information generator 119 generates the measurement 
report information to be reported to eNB using the measurement result 
stored in the measurement result memory section 117, and outputs the 
result to the transmission processor 121. 
[0078] The transmission processor 121 performs transmission processing so 
that the measurement report information generated by the measurement 
report information generator 119 can be transmitted to eNB, and then 
outputs the result to the transmission RF section 123. The transmission 
processing includes signal multiplexing of transmission data, feedback 



information or the like, encoding processing, modulation processing, and the 
like. 
[0079] The transmission RF section 123 performs frequency conversion into 
RF frequency, power amplification and transmission filtering processing for 

5 the transmission signal which is transmission-processed by the transmission 
processor 121, and outputs the result to the antenna 101 through the switch 
(SW) 103. 
[0080] Next, a configuration of the base station apparatus 200 (eNB) 
according to the present embodiment will be described with reference to Fig. 

10 6. Fig. 6 is a block diagram illustrating the configuration of the base station 
200 according to the first embodiment. The base station apparatus 200 
shown in Fig. 6 includes a measurement instruction section 201, a 
measurement information generator 203, a signal multiplexer 205, a 
transmission processor 207, a transmission RF section 209, a switch (SW) 

15- 211, an antenna 212, a reception RF section 213, a reception processor 215, a 
measurement report information extractor 217, and a handover controller 
219. 
[0081] Transmission data in the figure is transmission data to each UE, 
which is input to the signal multiplexer 205. RN information in the figure 

2 0 includes neighbor RN information which is information relating to the 
neighbor RNs and includes position information on the "MBSFN subframe 
that RN uses as the backhaul" in the neighbor RNs, or the like. The RN 
information is input to the measurement information, generator 203. 
[0082] The measurement instruction section 201 instructs the measurement 

25 information generator 203 to generate measurement information so that 
measurement of the neighbor cells should be performed by UE in which the 
handover is necessary. 
[0083] The measurement information generator 203 generates the 
information relating to measurement based on the measurement instruction 

3 0 of the measurement instruction section 201, and outputs the result to the signal 
multiplexer 205. 
[0084] Here, the information relating to measurement includes information 
relating to a subframe where measurement should be performed, which is a 
subframe which is not the "MBSFN subframe that RN uses as the backhaul" 

35 in the neighbor RNs, using the neighbor RN information included in the RN 
information. 
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[0085] The signal multiplexer 205 multiplexes the input transmission data 
to each UE, the control information (not shown), the information relating to 
measurement, and the like, and outputs the result to the transmission 
processor 207. The signal multiplexer 205 arranges the transmission data 

5 to each UE to perform user multiplexing, and performs multiplexing with 
other signals. 
[0086] The transmission processor 207 performs transmission processing for 
the signals multiplexed by the signal multiplexer 205, and outputs the result 
to the transmission RF section 209. The transmission processing includes 

10 encoding processing, modulation processing and the like, for example. 
[0087] The transmission RF section 209 performs frequency conversion into 
RF frequency, power amplification and transmission filtering processing for 
the transmission signals which are transmission-processed by the 
transmission processor 207, and outputs the result to the antenna 212 

15 through the switch (SW) 211. 
[0088] The reception RF section 213 performs filtering processing for the 
signals received by the antenna 212 in order to remove signals except for a 
communication bandwidth, performs frequency conversion to an IF 
frequency bandwidth or to a baseband, and outputs the result to the 

20 reception processor 215. 
[0089] The reception processor 215 performs reception processing for the 
signals output from the reception RF section 213, and separates the signals 
into the reception data, the control information and the like. Specifically, 
the reception processor 215 converts the analog signals to digital signals by 

25 an AD converter or the like, and performs demodulation processing, decoding 
processing and the like. 
[0090] The measurement report information extractor 217 extracts 
measurement report information from the control information separated by 
the reception processor 215, and outputs the result to the handover 

3 0 controller 219. 
[0091] The handover controller 219 controls handover on the basis of the 
measurement report information extracted by the measurement report 
information extractor 217. 
[0092] In the present embodiment, eNB, RNl or RN2 notifies UE of the 

35 subframes where measurement should be performed, but this is not 
limitative. For example, eNB, RNl or RN2 may not notify UE of the 
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subframes where measurement should be performed, but UE may detect the 
subframes where measurement should be performed, to thereby perform 
measurement. 
[0093] Here, as a method of detecting the subframes where measurement 

5 should be performed by UE, for example, a method of detecting the 
subframes where measurement should be performed using the received 
power or a method of detecting the subframes where measurement should be 
performed by receiving control information (PDCCH or the like of LTE) 
about the downlink transmitted by eNB, RNl or RN2, is used. 

10 [0094] <Detection of subframes where measurement should be performed -
received power> 

[First example] 
As a first example of the method of detecting the subframes where 

measurement should be performed using the received power, the following 
15 method is used. Firstly, UE measures the received power over the plurality 

of subframes, and detects a subframe where the received power is the largest. 
UE sets a threshold which becomes a predetermined power difference with 
reference to the largest received power, and detects a subframe where the 
received power is lower than the threshold as the "MBSFN subframe that 

20 RN uses as the backhaul" in the neighbor RNs. UE sets subframes except 
for the detected "MBSFN subframe that RN uses as the backhaul" in the 
neighbor RNs, as the subframes where measurement should be performed. 
[0095] For example, where the largest received power of the detected 
subframe is Pmax, the predetermined power difference is Pd, the threshold 

25 is Pth, and the received power of the n-th subframe is Pn, UE detects a 
subframe n which satisfies the following Formula 1 as the "MBSFN 
subframe that RN uses as the backhaul" in the neighbor RNs. 
[0096] [Formula l] 

Pn < Pth, (Pth — Pmax • Pd) Formula 1 
3 0 [0097] [Second example] 

Further, as a second example of the method of detecting the 
subframes where measurement should be performed using the received 
power, the following method may be also used. Firstly, UE measures and 
averages the received power over the plurality of subframes, and detects an 

35 average received power. UE sets a threshold which becomes a 
predetermined power difference with reference to the average received power, 
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and compares the threshold and the received power of each subframe. 
Further, UE detects a subframe where the received power is lower than the 
threshold as the "MBSFN subframe that RN uses as the backhaul" in the 
neighbor RNs. UE sets subframes except for the detected "MBSFN 

5 subframe that RN uses as the backhaul" in the neighbor RNs, as subframes 
where measurement should be performed. 

For example, where the average received power is Pave, UE detects a 
subframe n which satisfies the following Formula 2 as the "MBSFN 
subframe that RN uses as the backhaul" in the neighbor RNs, in a similar 

10 way to Formula 1. 
[0098] [Formula 2] 

Pn < Pth, (Pth = Pave" Pa) Formula 2 
[0099] [Third example] 

Further, as a third example of the method of detecting the subframes 
15 where measurement should be performed using the received power, the 

following method may be also used. Firstly, UE detects the received power 
in subframes which are not the "MBSFN subframe that RN uses as the 
backhaul" in RNl or RN2. UE sets a threshold which becomes a 
predetermined power difference with reference to the received power, and 

2 0 compares the threshold and the received power Pn of each subframe. 
Further, UE detects a subframe where the received power is lower than the 
threshold as the "MBSFN subframe that RN uses as the backhaul" in the 
neighbor RNs. For example, as the subframes except for the "MBSFN 
subframe that RN uses as the backhaul", the subframes having subframe 

25 numbers 0, 4, 5 and 9, which are not originally set as the MBSFN subframe, 
are set. 

For example, when the received power of the subframe which is not 
the "MBSFN subframe that RN uses as the backhaul" in RNl or RN2 is 
PnoirMBSFN, UE detects a subframe n which satisfies the following 

30 Formula 3 as the "MBSFN subframe that RN iises as the backhaul" in the 
neighbor RNs, in a similar way to Formula 1. 
[0100] [Formula 3] 

Pn < Pth, (Pth = Pnon-MBSFN * Pd) Formula 3 

[0101] In the cases of the above-described first to third examples, there is a 
35 case where signal power from RN which is distant from UE is weak and UE 

cannot detect the "MBSFN subframe that RN uses as the backhaul" in the 
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RN. However, as RN is distant from UE, interference of RN on UE is 
reduced. Thus, even though the signal power from RN which is distant 
from UE cannot be received, UE can detect the subframes where 
measurement should be performed. 

5 [0102] <Detection of subframes where measurement should be performed -
Reception of control information on DL> 

The reception processing is performed for control information 
(specifically, PDCCH 01* the like of LTE) transmitted from each of eNB, RNl 
and RN2 and the control information on RN which becomes the MBSFN 

10 subframe is detected. In this case, the signal power from RN which is 
distant from UE is weak, and thus, the control information on the RN may 
not be detected, but since the interference from such an RN which is distant 
is small, the influence on measurement is insignificant and there is no 
problem. 

15 [0103] As described above, in the present embodiment, as UE detects the 
subframes where measurement should be performed, UE can perform 
measurement in consideration of dominant interference. Further, since the 
subframes where measurement should be performed is not necessarily be 
notified to UE from eNB, RNl or RN2, it is possible to reduce signaling 

20 overhead. 
[0104] (Modification of UE) 

Here, a configuration of a radio communication terminal (UE) 500 in 
a case where the subframes where measurement should be performed are 
detected from the received power in the present embodiment will be 

2 5 described with reference to Fig. 7. Fig. 7 is a block diagram illustrating the 
configuration of the radio communication terminal 500. The radio 
communication terminal 500 shown in Fig. 7 is different from the radio 
communication terminal 100 shown in Fig. 5 in that a measurement 
subframe detecting section 512 is added. The configuration except for this 

3 0 is the same as in the embodiment shown in Fig. 5, and the same reference 
numerals are given to the same elements, and detailed description thereof 
will be appropriately omitted. 
[0105] The radio communication terminal 500 shown in Fig. 7 includes the 
antenna 101, the switch (SW) 103, the reception RF section 105, the 

35 reception processor 107, the neighbor cell signal reception processor 109, the 
measurement controller 111, the measurement subframe detector 512, the 
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measurement subframe extractor 113, the measurement section 115, the 
measurement result memory section 117, the measurement report 
information generator 119, the transmission processor 121, and the 
transmission RF section 123. 

5 [0106] When there is an instruction for performing measurement in the 
control information on the radio communication terminal output from the 
reception processor 107, the measurement controller 111 instructs the 
measurement subframe detector 512 to detect the subframes where 
measurement should be performed. 

10 [0107] The measurement subframe detector 512 detects the subframes 
where measurement should be performed using the signals output from the 
reception RF section 105 based on the instruction of the measurement 
controller 111. 

For example, as the method of detecting the subframes where 
15 measurement should be performed by the measurement subframe detector 

512, the first to third examples in which the subframes where measurement 
should be performed are detected using the received power and the example 
in which the subframes where measurement should be performed are 
detected by receiving the control information (PDCCH or the like of LTE) 

20 about the downlink transmitted by eNB, RNl or RN2, are used. 
[0108] On the basis of the subframes where measurement should be 
performed detected by the measurement subframe detector 512, the 
measurement subframe extractor 113 extracts the neighbor cell signals 
output from the neighbor cell signal reception processor 109 on a subframe 

25 basis, and outputs the result to the measurement section 115. 
[0109] The measurement s'ection 115 performs measurement using the 
neighbor cell signals extracted by the measurement subframe extractor 113, 
and outputs the result to the measurement result memory section 117. 
[0110] The measurement result memory section 117 stores the 

30 measurement result measured by the measurement section 115 and the 
subframe number of the subframes where measurement should be 
performed detected by the measurement subframe detector 512, and then 
outputs the result to the measurement report information generator 119. 
[0111] The measurement report information generator 119 generates 

35 information to be reported to eNB using the measurement result and the 
subframe numbers of the subframes where measurement should be 
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performed stored in the measurement result memory section 117, at the 
timing when the measurement result is reported to eNB, and then outputs 
the result to the transmission processor 121. 
[0112] In the present embodiment, the method of directly notifying the 

5 subframes where measurement is performed to UE from eNB, RNl and RN2 
is described, but this is not limitative. eNB, RNl and RN2 may notify, for 
each neighbor RN, the position of the "MBSFN subframe that RN uses as the 
backhaul" in the neighbor RNs, and may derive subframes which are not the 
"MBSFN subframe which is used as the backhaul" in all the RNs in UE, to 

10 thereby specify the subframes where measurement is performed. 
[0113] In the present embodiment, as the subframes where measurement 
should be performed, the subframes which are not the "MBSFN subframe 
that RN uses as the backhaul" in the neighbor RNs are notified, but this is 
not limitative. In a case where the subframes which are not the "MBSFN 

15 subframe that RN uses as the backhaul" in RN are determined, the 
subframes may be determined as the subframes where measurement should 
be performed. For example, in LTE, subframes [0, 4, 5, 9] are determined in 
order not to be set as the MBSFN subframes. Thus, since the subframes 
where measurement should be performed is not necessarily be notified, it is 

20 possible to suppress signaling overhead. 
[0114] In the present embodiment, UE averages the measurement result in 
the subframes where measurement is performed over a plurality of times, to 
thereby enhance the accuracy of measurement. 
[0115] In the present embodiment, as the subframes where measurement is 

25 performed, the subframes which are not the "MBSFN subframe that RN uses 
as the backhaul" in the neighbor RNs are determined, but this is not 
limitative. For example, in the neighbor eNB, RNl or RN2, a subframe 
where traffic is small and data is not transmitted may be present. This 
subframe is also the same as the MBSFN subframe used as the backhaul in 

3 0 RN in the present embodiment. Thus, it may be considered that the 
subframe where traffic is small and data is not transmitted is not included in 
the subframes where measurement is performed. 
[0116] In the present embodiment, the neighbor RN includes, in a case 
where the own cell is RN, an RN to which UE is connected and other RNs 

35 connected to eNB to which the RN is connected, and includes, in a case 
where the own cell is eNB, RNs connected to the eNB, but this is not 
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limitative. For example, the neighbor RN may include RNs connected to a 
different eNB. In this case, by exchanging position information on the 
MBSFN subframe used as the backhaul of RN connected to each eNB 
between eNBs, the same operation as in the present embodiment may be 

5 performed. 
[0117] (Second embodiment) 

Hereinafter, a second embodiment of the present invention will be 
described with reference to Figs. 8 to 11. 

Firstly, a radio relay system according to the second embodiment of 
10 the present invention will be described. Fig. 8 is a diagram illustrating the 

radio relay system in the second embodiment of the present invention. In 
Fig. 8, eNB represents a base station (base station apparatus) 400, RNl, 
RN2 and RN3 represent relay stations 610, 620 and 630, and UE represents 
a radio communication terminal 700, respectively. 

15 [0118] Hereinafter, in the second embodiment, the radio communication 
terminal 700 is referred to as UE, the base station 400 is referred to as eNB, 
and the relay stations 610, 620 and 630 are referred to as RNl, RN2 and 
RN3, respectively. 

Hereinafter, in the second embodiment, as studied in LTE-A, RNl 
2 0 and RN2 have an individual cell ID, in a similar way to eNB. Thus, when 

viewed from UE, RNl and RN2 may be considered as one cell, respectively, in 
a similar way to eNB. 

Hereinafter, in the second embodiment, as studied in LTE-A, a relay 
method of dividing a backhaul channel and an access channel of RN into 

25 time domains (on a subframe basis) for allocation is used. 
[0119] Here, in the first embodiment, when the plurality of RNs are present, 
as the number of "MBSFN subframes that RN uses as the backhaul" is 
increased in all the RNs, the number of subframes where measurement is 
performed is reduced, and thus, samples may not be sufficiently obtained, 

3 0 thereby lowering the accuracy of measurement. On the other hand, when 
sufficient samples are obtained to maintain the accuracy of measurement, it 
may take time for measurement. 
[0120] Thus, in the second embodiment, when the plurality of RNl, RN2 
and RN3 are present, it is considered that the amount of interference of each 

3 5 RN on UE changes according to the distance from each RN to UE. That is, 
since the interference amount on UE is reduced in RN which is distant from 
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UE, the influence on measurement is small. 
[0121] Here, the relationship between the distance from each RN to UE and 
the interference amount of each RN on UE will be described with reference to 
Figs. 8 and 9. Fig. 9 is a diagram illustrating subframes of DL in the radio 

5 relay system shown in Fig. 8. In Fig. 8, UE is connected to eNB. It is 
assumed that UE is positioned in the vicinity of RNl and RN2 and the 
position of RN3 is distant from UE compared with the positions of RNl and 
RN2. 
[0122] Referring to Fig. 9, the positions of the "MBSFN subframes that RN 

10 uses as the backhaul" in RNl are the subframes [n+2, n+6]. The positions 
of the "MBSFN subframes that RN uses as the backhaul" in RN2 are the 
subframes [n+4, n+8j. The positions of the "MBSFN subframes that RN 
uses as the backhaul" in RN3 are the subframes [n+3, n+7]. 
[0123] Since RN3 is distant from UE compared with RNl 01* RN2, the 

15 amount of interference of RN3 onUE is smaller than that of RNl or RN2. 
Thus, in the entire interference amount on UE, the interference amount of 
RNl or RN2 which is close to UE is dominant, and the interference amount 
of RN3 which is distant from UE has an insignificant influence in the entire 
interference amount. 

2 0 [0124] Since even the "MBSFN subframe that RN uses as the backhaul" in 
RN3 which is distant from UE has an insignificant influence in the entire 
interference amount on UE, the "MBSFN subframe that RN uses as the 
backhaul" as the subframes where measurement is performed has an 
insignificant influence in measurement. 

2 5 [0125] Accordingly, in Fig. 9, in RNl and RN2 other than RN3 which is 
distant from UE compared with RNl and RN2, by notifying UE of the 
subframes [n, n+1, n+3, n+5, n+7] as the subframes which are not the 
"MBSFN subframe that RN uses as the backhaul", UE can ascertain the 
subframes where measurement should be performed. Further, the number 

3 0 of subframes where measurement should be performed can be increased. 
[0126] Further, RNl and RN2 which have dominant interference in the 
entire interference amount of each RN on UE are RNl and RN2 which are 
positioned closer to UE than RN3. It can be said that RNs which are close 
in distance to each other with reference to one UE are neighbor RNs. For 

35 example, in Fig. 8, RNl is adjacent to RN2, and RN2 is adjacent to RN3, 
which are close in distance to RN, but RNl is not adjacent to RN3. 
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Accordingly, it can be said that RN3 which is not adjacent to a different RN is 
not the dominant interference for one UE. Thus, as shown in Fig. 9, as a 
combination of a plurality of RNs which do not become the MBSFN subframe, 
neighbor RNs have only to be used. 

5 [0127] Accordingly, the radio relay system according to the second 
embodiment determines the subframes which are not the "MBSFN subframe 
that RN uses as the backhaul" on the basis of information on the 
combination of the neighbor RNs when eNB, RNl or RN2 notifies UE of the 
subframes where measurement should be performed. As a result, the 

10 handover processing and control becomes easy. 
[0128] On the basis of the above-described relationship between the 
distance from each RN to UE and the interference amount of each RN on UE, 
UE according to the present embodiment groups the neighbor RNs, and 
performs measurement of handover in the subframes which are not the 

15 "MBSFN subframe that RN uses-as the backhaul" in RNs in the group. 
Hereinafter, a specific method will be described with reference to Figs. 8 and 
9. In Fig. 8, a set of RNl and RN2 and a set of RN2 and RN3 are neighbor 
RN groups, respectively. The set of RNl and RN2 is referred to as an RN 
group 1, and the set of RN2 and RN3 is referred to as an RN group 2. 

20 [0129] Here, referring to Fig. 9, the subframes [n, n+1, n+3, n+5, n+7] are 
subframes which are not the "MBSFN subframes that RN uses as the 
backhaul" in RNs which form the RN group 1. Further, the subframes [n, 
n+1, n+2, n+5, n+6] are subframes which are not the "MBSFN subframes 
that RN uses as the backhaul" in RNs which form the RN group 2. These 

25 subframes become subframes of each RN group where measurement should 
be performed. eNB or each RN exchanges information relating to the 
positions of the MBSFN subframes for the backhaul in each RN between 
eNB and RNs, derives the subframes of each RN group where measurement 
should be performed, and notifies UE of the subframes where measurement 

3 0 should be performed. 
[0130] As a specific method in which eNB or each RN notifies UE of the 
subframes where measurement should be performed, for example, in a 
similar way to the first embodiment, the method of notifying the subframes 
by the bit map pattern is used, or the method of tabulating the subframes 

35 where measurement should be performed to notify the index of the table is 
used. 
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[0131] In the second embodiment, since RN3 is positioned distant from UE 
compared with RNl and RN2, UE performs measurement in the subframes 
of the RN group 1 including RNl and RN2 where measurement is performed. 
[0132] eNB or each RN gives an instruction to UE with respect to the RN 

5 group used when UE performs measurement. In this case, when eNB or 
each RN has ascertained the position of UE, eNB or each RN gives an 
instruction to UE to select the RN group from which RN3 which is distant 
from UE is removed and to perform measurement in the subframes of the 
RN group where measurement should be performed. On the other hand, 

10 when eNB or each RN has not ascertained the position of UE, eNB or each 
RN notifies UE of the subframes of each RN group where measurement 
should be performed and gives an instruction to UE to perform measurement 
for all the RN groups. Alternatively, eNB or each RN gives an instruction to 
UE to sequentially perform measurement for each RN group. 

15 [0133] As described above, in the present embodiment, since the number of 
subframes used for measurement can be secured even when the plurality of 
RNs are present, UE can measure the quality in communication with the 
handover destination with high accuracy. Thus, it is possible to suppress 
occurrence of errors between the quality based on the measurement result 

2 0 and the actual quality of the handover destination, and UE can achieve 
throughput expected on the basis of the measurement result in the handover 
destination. 
[0134] Since the configuration of the radio communication terminal 700 
according to the present embodiment is the same as that of the radio 

25 communication terminal 100 according to the first embodiment, detailed 
description thereof will be omitted. 
[0135] Next, the configuration of the base station (base station apparatus) 
400 according to the present embodiment will be described with reference to 
Fig. 10. Fig. 10 is a block diagram illustrating the configuration of the base 

3 0 station 400 according to the present embodiment. Here, the base station 
400 shown in Fig. 10 is different from the base station 200 shown in Fig. 6 in 
that RN information input to the measurement information generator 203 
becomes RN group information. The configuration except for this is the 
same as in the embodiment shown in Fig. 6, and the same reference 

35 numerals are given to the same elements, and detailed description thereof 
will be appropriately omitted. 
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[0136] The base station 400 (eNB) shown in Fig. 10 includes the 
measurement instruction section 201, the measurement information 
generator 203, the signal multiplexer 205, the transmission processor 207, 
the transmission RF section 209, the switch (SW) 211, the antenna 212, the 

5 reception RF section 213, the reception processor 215, the measurement 
report information extractor 217, and the handover controller 219. 
[0137] The RN group information refers to information relating to an RN 
group including a combination of a plurality of RNs, such as subframes of 
each RN group where measurement should be performed, and is input to the 

10 measurement information generator 203. The subframes of each RN group 
where measurement should be performed are the subframes which are not 
the "subframe where RN uses as the backhaul" in RNs in each RN group. 
Further, the RN group may use RNs formed at the installation timing or the 
like of RNs as they are, or may continuously use RNs which are periodically 

15 formed. As a method of grouping RNs, for example, a method of combining 
neighbor RNs for grouping, a method of grouping RNs which are close in 
distance, or the like, may be used. 
[0138] The measurement instruction section 201 instructs the measurement 
information generator 203 to generate the measurement information so that 

2 0 measurement of a cell adjacent to UE in which the handover is necessary is 
performed. At this time, the measurement instruction section 201 instructs 
UE to use subframes of a certain RN group where measurement is 
performed. 
[0139] The measurement information generator 203 generates control 

2 5 information relating to measurement based on the measurement instruction 
from the measurement instruction section 201, and outputs the result to the 
signal multiplexer 205. As the information relating to the measurement, 
there is information relating to the subframes of RN group where 
measurement should be performed indicated by the measurement 

3 0 instruction section 201. 
[0140] In the present embodiment, eNB or RN notifies UE of the RN group 
used when measurement should be performed in UE, but this is not 
limitative. For example, a method may be used in which eNB or RN notifies 
UE of information relating to the subframes of the plurality of RN groups 

35 where measurement should be performed and UE determines the RN group. 
[0141] Here, a method of determining the RN group in UE will be described 
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with reference to Fig. 9. Firstly, with respect to all the RN groups, UE 
performs measurement of received power for the subframes [n, n+1, n+2, n+3, 
n+5, n+6, n+7] having the possibility of being the subframes where measurement' 
is performed. Further, .measurement results of the received power in the 

5 respective subframes are compared with respect to the subframes where 
measurement is performed. The RN group 1 includes the subframes [n, n+1, 
n+3, n+5, n+7], and the RN group 2 includes the subframes [n, n+1, n+2, n+5, 
n+6]. 
[0142] Here, the RN group 1 has a smaller change in the received power in 

10 the respective subframes than the RN group 2. Contrarily, the RN group 2 
has a larger change in the received power in the respective subframes than 
the RN group 1. In the case of the RN group 2 in which the change in the 
received power in the respective subframes is large, UE performs 
measurement in the subframes in which a dominant interference component 
is not present. Accordingly, UE may detect the RN group 1 in which the 
change in the received power in the respective subframes is small. 
[0143] For example, where the maximum received power in the RN group 1 
is PGl_max and the minimum received power is PGl_min, a received power 
difference PG1_D in the RN group 1 is expressed as the following Formula 4. 
[0144] [Formula 4] 

PGI_D = PGi_max • PG]_min Formula 4 
[0145] Similarly, with respect to the RN group 2, where the maximum 
received power is PG2_max and the minimum received power is PG2_min> a 
received power difference PG2_D in the RN group 2 is expressed as the 
following Formula 5. 
[0146] [Formula 5] 

PG2_D = PG2„max " PG2_min Formula 5 
[0147] Here, UE may compare the received power difference PG1JD in the 
RN group 1 with the received power PG2_D in the RN group 2, and may 
detect the RN group in which the received power difference is small. In 
addition to the difference between the maximum received power and the 
minimum received power in the respective subframes, dispersion or 
standard deviation of the received power in the respective subframes, 
threshold determination from an average value thereof, or the like, may be 
used. Further, the RN group is detected using the received power in the 
respective subframes, but the measurement result may be used. 
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[0148] <Modification of UE> 
The configuration of UE when UE detects the RN group as described 

above will be described with reference to Fig. 11. Fig. 11 is a block diagram 
illustrating the configuration of the modification (UE) of the radio 

5 communication terminal 700 in the second embodiment. The radio 
communication terminal 900 shown in Fig. 11 includes the antenna 101, the 
switch (SW) 103, the reception RF section 105, the reception processor 107, 
the neighbor cell signal reception processor 109, a measurement controller 
710, a measurement candidate subframe extractor 711, an RN group detector 

10 712, the measurement subframe extractor 113, the measurement section 115, 
the measurement result memory section 117, the measurement report 
information generator 119, the transmission processor 121, and the 
transmission RF section 123. 
[0149] The block diagram of UE shown in Fig. 11 is different from the block 

15 diagram of UE shown in Fig. 5 in that the measurement candidate subframe 
extractor 711 and the RN group detector 712 are added. The configuration 
except for this is the same as in the embodiment shown in Fig. 5, and the 
same reference numerals are given to the same elements, and detailed 
description thereof will be appropriately omitted. 

20 [0150] The measurement controller 710 detects whether an instruction for 
performing measurement is included in control information relating to the 
radio communication terminal output from the reception processor 107. 
When the instruction for performing measurement is included therein, the 
measurement controller 710 extracts the RN groups and the RN group 

2 5 information relating to the subframes where measurement should be 
performed from the control information. 
[0151] Further, the measurement controller 710 outputs information on the 
positions of the subframes having the possibility of being candidates for the 
subframes where measurement should be performed to the measurement 

30 candidate subframe extractor 711, from the extracted information, and then 
outputs the RN group information to the group detector 712. 
[0152] The measurement candidate subframe extractor 711 extracts the 
position information relating to the subframes of the measurement 
candidates from the signal output from the reception RF section 105 on a 

35 subframe basis, based on the position information relating to the subframes 
of the measurement candidates output from the measurement controller 710, 
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and outputs the result to the RN group detector 712. 
[0153] The RN group detector 712 measures the received power on a 
subframe basis using the signal output from the measurement candidate 
subframe extractor 711. Further, the RN group detector 712 compares the 
received power for the subframes of each RN group where measurement 
should be performed, and detects an RN group in which change in the 
received power in the respective subframes is the smallest. As the detection 
method of the RN group, as described above, UE compares the received 
power difference PG1J0 in the RN group 1 with the received power 
difference PG2_D in the RN group 2, and detects the RN group in which the 
received power difference is small. Further, in the RN group in which the 
received power changed in the respective subframes is the smallest, the RN 
group detector 712 outputs information on the subframes in which 
measurement should be performed to the measurement subframe extractor 
113. 
[0154] The measurement subframe extractor 113 extracts a neighbor cell 
signal output from the neighbor cell signal reception processor 109 on a subframe 
basis, on the basis of the information relating to the subframes where 
measurement is performed output from the RN group detector 712, and 
outputs the result to the measurement section 115. 
[0155] In the present embodiment, UE averages the measurement results in 
the subframes where measurement is performed over a plurality of times, 
thereby making it possible to enhance the accuracy of measurement. 
[0156] In the present embodiment, as the subframes where measurement is 
performed, the subframes which are not the "MBSFN subframe that RN uses 
as the backhaul" in the neighbor RNs are used, but this is not limitative. 
For example, in the neighbor eNB, RNl or RN2, a subframe where traffic is 
small and data is not transmitted may be present. This subframe is also 
the same as the MBSFN subframe used as the backhaul in RN in the present 
embodiment. Thus, it may be considered that the subframe where traffic is 
small and data is not transmitted is not the subframe where measurement 
should be performed. 
[0157] In the present embodiment, the neighbor RN includes, in a case 
where the own cell is RN, an RN to which UE is connected and other RNs 
connected to eNB to which the RN is connected, and includes, in a case 
where the own cell is eNB, RNs connected to the eNB, but this is not 



limitative. For example, the neighbor RN may include RNs connected to a 
different eNB. In this case, by exchanging position information on the 
MBSFN subframe used as the backhaul of RN connected to each eNB 
between eNBs, the same operation as in the present embodiment may be 

5 performed. 
[0158] While description is given of an antenna in the above respective 
embodiments, the present invention is similarly applicable in the case of an 
antenna port. The antenna port refers to a logical antenna including one or 
a plurality of physical antennas. That is, the antenna port does not always 

10 refer to one physical antenna, but may refer 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. Further, the antenna port is sometimes defined as a minimum 

15 unit that is multiplied by the weighting of a precoding vector. 
[0159] Further, 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 

2 0 description, it is sometimes called an IC, a system LSI, a super LSI or an 
ultra LSI according to the difference in integration degree. 
[0160] Further, the method of circuit integration is not limited to an LSI, 
and the functional blocks may be implemented as a dedicated circuit or a 
general purpose processor. After the manufacture of an LSI, a 

25 programmable FPGA (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. 
[0161] Further, it is to be noted that when a circuit integration technology 
that replaces the LSI appears by the progress of the semiconductor 

3 0 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 example. 
[0162] 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 

35 art that various changes and modifications may be added without departing 
from the spirit and scope of the present invention. 

31 



[0163] The present application is based on Japanese Patent Application 
(Japanese Patent Application No. 2009-139294) filed on June 10, 2009, the 
contents of which are incorporated herein by reference. 

5 Industrial Applicability 
[0164] The radio communication terminal and radio communication method 
according to the present invention have the following effects- the quality in 
communication with the handover destination can be measured with high 
accuracy, and the radio communication terminal is useful as a radio 

10 • communication terminal. 

Reference Signs List 
[0165] 100, 500, 900 Radio communication terminal 

30 

25 

20 

15 
101,212 Antenna 
103, 211 Reception RF section 
107, 215 Reception processor 
109 Neighbor cell signal reception processor 
111 Measurement controller 
113 Measurement subframe extractor 
115 Measurement section 
117 Measurement result memory section 
119 Measurement report information generator 
121, 207 Transmission processor 
123, 209 Transmission RF section 
200, 400 Base station (base station apparatus) 
201 Measurement instruction section 
203 Measurement information generator 
205 Signal multiplexer 
217 Measurement report information extractor 
219 Handover controller 
512 Measurement subframe detector 
710 Measurement controller 
711 Measurement candidate subframe extractor 
712 RN group detector 
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CLAIMS 

1. A terminal apparatus comprising-
a receiving section configured to receive control information 

5 indicating subframes, for which a channel quality is measured; and 
a measuring section configured to measure the channel quality for 

the subframes that said control information indicates, 
wherein, out of subframes including a first subframe with no 

transmission of data by another cell and a second subframe with 
10 transmission of data by the other cell, the second subframe is included in the 

subframes that said control information indicates. 

2. The terminal apparatus according to claim 1, wherein the other cell is 
neighbor cell. 

15 
3. The terminal apparatus according to claim 1, wherein the other cell causes 
interference. 

4. The terminal apparatus according to claim 1, wherein a subframe other 
20 than a MBSFN (Multicast/Broadcast over Single Frequency Network) 

subframe is included in the subframes that said control information 
indicates. 

5. The terminal apparatus according to claim 1, wherein said control 
2 5 information indicates the second subframe, out of subframes including the 

first subframe with no transmission of data by the other cell and the second 
subframe with transmission of data by the other cell, as being bit mapped. 

6. The terminal apparatus according to claim 1, wherein said control 
30 information indicates the second subframe, out of subframes including the 

first subframe with no transmission of data by the other cell and the second 
subframe with transmission of data by the other cell, as being patterned. 

7. The terminal apparatus according to claim 1, wherein the subframes that 
35 said control information indicates are different depending on a cell. 
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8. The terminal apparatus according to claim 1, wherein the measuring 
section measures the channel quality for a subframe, in which the other cell 
causes an interference, based on said control information. 

5 9. The terminal apparatus according to claim 1, wherein the measuring 
section measures a reception power as the channel quality. 

10. The terminal apparatus according to claim 1, wherein the measuring 
section measures a reception quality as the channel quality. 

10 
11. A communication method comprising-

receiving control information indicating subframes, for which a 
channel quality is measured; and 

measuring the channel quality for the subframes that said control 
15 information indicates, 

wherein, out of subframes including a first subframe with no 
transmission of data by another cell and a second subframe with 
transmission of data by the other cell, the second subframe is included in the 
subframes that said control information indicates. 
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