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METHOD AND APPARATUS FOR RELAYING 
DATA IN WIRELESS COMMUNICATION 

SYSTEMBASED ON TOD 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a National Phase of PCT/KR2009/ 
006383 filed on Nov. 2, 2009, which claims priority under 35 
U.S.C. 119(e) to U.S. Provisional Application No. 61/113, 
229 filed on Nov. 11, 2008 and under 35 U.S.C. 119(a) to 
Patent Application No. 10-2009-0010020 filed in the Repub 
lic of Korea on Feb. 9, 2009, all of which are hereby expressly 
incorporated by reference into the present application. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to wireless communication, 

and more particularly, to a method and an apparatus of relay 
ing data in a wireless communication system based on Time 
Division Duplex (TDD). 

2. Discussion of the Related Art 
Methods for wireless communication systems may be 

chiefly classified into a TDD method and a Frequency Divi 
sion Duplex (FDD) method. In accordance with the FDD 
method, uplink transmission and downlink transmission are 
carried out with them occupying different frequency bands. 
In accordance with the TDD method, uplink transmission and 
downlink transmission are carried out with them occupying 
the same frequency band at different times. The channel 
response of the TDD method is substantially reciprocal. It 
means that a downlink channel response and an uplink chan 
nel response are almost identical with each other in a certain 
frequency domain. Accordingly, there is an advantage in that 
in a wireless communication system based on TDD, the 
downlink channel response can be obtained from the uplink 
channel response. 

In the TDD method, downlink transmission by a base sta 
tion (BS) and uplink transmission by a mobile station (MS) 
cannot be performed at the same time because all the fre 
quency bands are time-divided for uplink transmission and 
downlink transmission. In a TDD system in which uplink 
transmission and downlink transmission are classified on a 
Subframe basis, uplink transmission and downlink transmis 
sion are carried out at different subframes. 

Recently, wireless communication systems including a 
relay station (RS) are being developed. The relay station 
functions to expand the cell coverage and improve transmis 
sion performance. There is an advantage in that the cell cov 
erage can be expanded because a base station provides service 
to a mobile station placed at the coverage edge of a base 
station via the relay station. Further, the transmission capacity 
can be increased because the relay station improves transmis 
sion reliability of a signal between the base station and the 
mobile station. In the case where a mobile station is placed 
within the coverage of a base station, but placed in a shadow 
region, a relay station may be used. 
The relay station is difficult to send data to a mobile station 

while receiving data from a base station. Further, the relay 
station is difficult to send data to a base station while receiving 
data from a mobile station. This is because a signal outputted 
from the transmission stage of the relay station may interfere 
with a signal that should be received by the relay station under 
the influence of self-interference, distorting the signal. 

In the wireless communication system based on TDD, 
uplink transmission and downlink transmission cannot be 
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2 
performed at the same time. Accordingly, the wireless com 
munication system based on TDD can have lower resource 
efficiency in the time domain than a wireless communication 
system based on FDD. Furthermore, if a relay station is used 
in the wireless communication system based on TDD, radio 
resources must be allocated to the relay station. As described 
above, the relay station cannot perform the reception of data 
from a base station and the transmission of data to a mobile 
station (or the transmission of data to the base station and the 
reception of data to the mobile station) at the same time. Thus, 
the efficiency of resource allocation in the TDD system can be 
further lowered. 

Accordingly, there is a need for a method of a relay station 
efficiently relaying data in a wireless communication system 
based on TDD. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention has been made in view 
of the above problems, and it is an object of the present 
invention to provide a method and an apparatus of relaying 
data in a wireless communication system based on TDD. 

Solution to Problem 

In an aspect, a method of relaying data in a wireless com 
munication system based on Time Division Duplex (TDD) 
using a radio frame comprising a plurality of subframes, the 
plurality of subframes comprising at least one downlink Sub 
frame and at least one uplink subframe is provided. The 
method includes receiving downlink data from a base station 
in an uplink Subframe, and relaying the downlink data to at 
least one mobile station. The method may further include 
receiving uplink data from a mobile station in the uplink 
subframe. Resources used by the base station to transmit the 
downlink data in the uplink subframe and resources used by 
the mobile station to transmit the uplink data may not overlap 
with each other. The resources may be subject to time division 
or frequency division. The method may further include 
receiving information about the uplink subframe in which the 
downlink data is received. The method may further include 
selecting the uplink subframe in which the downlink data is 
received among the plurality of uplink subframes. The radio 
frame may comprise 10 subframes. 

In another aspect, a relay station in a wireless communica 
tion system based on TDD using a radio frame comprising a 
plurality of subframes, the plurality of subframes comprising 
at least one downlink subframe and at least one uplink Sub 
frame is provided. The relay station includes a transceiver 
configured to transmit or receive a radio signal, and a proces 
Sor coupled to the transceiver and configured to process 
downlink data received from a base station and relay the 
downlink data to a mobile station, wherein the processor 
receives the downlink data from the base station in at least any 
one of the uplink subframes included in the radio frame. 

In a wireless communication system based on TDD in 
which uplink transmission and downlink transmission are 
carried out on a subframe basis, data can be relayed without 
additional resource allocation for a relay station. Accord 
ingly, efficiency of resource allocation can be increased. Fur 
ther, in a wireless communication system based on TDD, a 
new resource allocation is proposed for the operation of a 
relay station. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram showing a wireless communication 
system. 
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FIG. 2 is a diagram showing a wireless communication 
system using relay stations. 

FIG.3 is a diagram showing a TDD radio frame structure in 
a 3rd Generation Partnership Project (3GPP) Long Term Evo 
lution (LTE) system. 

FIG. 4 is a diagram showing an example of data relay 
among a base station, a relay station, and a mobile station in 
the uplink-downlink configuration 1 of Table 1. 

FIG. 5 is a diagram showing a data relay method according 
to an embodiment of the present invention. 

FIG. 6 is a diagram showing the transmission of data in a 
downlink subframe. 

FIG. 7 is a diagram showing an example of the transmis 
sion of data in an uplink subframe. 

FIG. 8 is a diagram showing another example of the trans 
mission of data in an uplink subframe. 

FIG. 9 is a diagram showing the transmission of data in a 
Swapped subframe. 

FIG.10 is a diagram showing the data relay method accord 
ing to the embodiment of the present invention in the uplink 
downlink configuration 0. 

FIG.11 is a diagram showing the data relay method accord 
ing to the embodiment of the present invention in the uplink 
downlink configuration 2. 

FIG. 12 is a diagram showing the data relay method accord 
ing to the embodiment of the present invention in the uplink 
downlink configuration 3. 

FIG. 13 is a diagram showing the data relay method accord 
ing to the embodiment of the present invention in the uplink 
downlink configuration 4. 

FIG. 14 is a diagram showing the data relay method accord 
ing to the embodiment of the present invention in the uplink 
downlink configuration 5. 

FIG. 15 is a diagram showing the data relay method accord 
ing to the embodiment of the present invention in the uplink 
downlink configuration 6. 

FIG.16 is a block diagram of a relay station according to an 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

Wideband Code Division Multiple Access (WCDMA) can 
be implemented using radio technologies, such as Universal 
Terrestrial Radio Access Network (UTRAN) according to the 
3GPP Standards. CDMA2000 is CDMA-based radio technol 
ogy. High Rate Packet Data (HRPD) in accordance with 
3GPP2 standards provides high packet data services in 
CDMA2000-based systems. Evolved HRPD (eHRPD) is the 
evolution of HRPD. Time Division MultipleAccess (TDMA) 
can be implemented using radio technologies, such as Global 
System for Mobile communications (GSM), General Packet 
Radio Service (GPRS), and Enhanced Data rates for GSM 
Evolution (EDGE). Orthogonal Frequency Division Multiple 
Access (OFDMA) can be implemented using radio technolo 
gies, such as IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), 
IEEE 802-20, and Evolved-UTRAN (E-UTRAN). Long 
Term Evolution (LTE) is part of Evolved-UMTS (E-UMTS) 
using E-UTRAN. LTE adopts OFDMA in the downlink and 
adopts Single Carrier FDMA (SC-FDMA) in the uplink. 
LTE-Advanced (LTE-A) is the evolution of LTE. 

Although 3GPP LTE and LTE-A are chiefly described in 
order to clarify a description, the technical spirit of the present 
invention is not limited to the 3GPP LTE/LTE-A. 

FIG. 1 shows a wireless communication system. The wire 
less communication system 10 includes at least one base 
station (BS) 11. The base stations 11 provide communication 
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4 
services to respective geographical areas (in general called 
cells) 15a, 15b, and 15c. Each of the cells can be subdivided 
into a number of areas (called sectors). One or more cells 
can exist in a single base station. 
A mobile station (MS) 12 can be fixed or mobile and can be 

referred to as another terminology, such as a User Equipment 
(UE), a User Terminal (UT), a Subscriber Station (SS), a 
wireless device, a Personal Digital Assistant (PDA), a wire 
less modem, a handheld device, or an Access Terminal (AT). 
In general, the base station 11 refers to a fixed station which 
communicates with the mobile station 12. The base station 11 
can be referred to as another terminology, such as an evolved 
NodeB (eNB), a Base Transceiver System (BTS), an access 
point, or an Access Network (AN). 

Hereinafter, downlink (DL) refers to communication from 
a BS to an UE, and uplink (UL) refers to communication from 
a mobile station to a base station. In the downlink, a trans 
mitter can be part of a base station and a receiver may be part 
of a mobile station. In the uplink, a transmitter can be part of 
a mobile station and a receiver can be part of a base station. 

FIG.2 shows a wireless communication system using relay 
stations. In uplink transmission, a source station can be a 
mobile station, and a destination station can be a base station. 
In downlink transmission, a source station can be a base 
station and a destination station can be a mobile station. A 
relay station may be a mobile station, and an additional relay 
station can be deployed. Abase station can perform functions, 
Such as connectivity, management, control, and resource allo 
cation between a relay station and a mobile station. 

Referring to FIG. 2, a destination station 20 communicates 
with a source station 30 via a relay station 25. In uplink 
transmission, the source station 30 transmits uplink data to 
the destination station 20 and the relay station 25, and the 
relay station 25 transmits the received data again. Further, the 
destination station 20 communicates with a source station 31 
via relay stations 26 and 27. In uplink transmission, the source 
station 31 transmits uplink data to the destination station 20 
and the relay stations 26 and 27, and the relay stations 26 and 
27 transmit the received data again sequentially or at the same 
time. 

Although one destination station 20, three relay stations 
25, 26, and 27, and two source stations 30 and 31 are illus 
trated, the technical spirit of the present invention is not 
limited to the above example. It is to be noted that the number 
of destination stations, relay stations and source stations 
included in a wireless communication system is not limited. 
Any method, such as Amplify and Forward (AF) and 

Decode and Forward (DF), can be used as a relay method for 
a relay station. The technical spirit of the present invention is 
not limited to the methods. 
FIG.3 shows a TDD radio frame structure in the 3GPP LTE 

system. For the TDD radio frame structure, reference can be 
made to Paragraph 4.2 of 3GPP TS 36.211 V8.2.0 (2008-03) 
“Technical Specification Group Radio Access Network; 
Evolved Universal Terrestrial Radio Access (E-UTRA); 
Physical Channels and Modulation (Release 8). A single 
radio frame is 10 ins in length and is composed of two half 
frames each having a length of 5 ms. Further, a single half 
frame is composed of five subframes each having a length of 
1 ms. One Subframe is designated as any one of an uplink 
(UL) subframe, a downlink (DL) subframe, and a special 
subframe. One radio frame includes at least one uplink sub 
frame and at least one downlink subframe. 
The special Subframe is a specific period for separating the 

uplink and the downlink between an uplink subframe and a 
downlink subframe. At least one special Subframe exists in 
one radio frame. The special subframe includes a Downlink 
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Pilot Time Slot (DwPTS), a Guard Period (GP), and Uplink 
Pilot Time Slot (UpPTS). The DwPTS is used for initial cell 
search, synchronization, or channel estimation. The UpPTS is 
used for channel estimation in a base station and is used for 
upward transmission synchronization in a mobile station. The 
GP is a guard interval for removing interference that occurs in 
the uplink because of the multi-path delay of a downlink 
signal between the uplink and the downlink. 

Table 1 below shows the structure of frames that can be set 
according to the deployment of uplink subframes and down 
link subframes in the 3GPP LTE TDD system. In this table, 
'D' denotes the downlink subframe, “U” denotes the uplink 
subframe, and S denotes the special subframe. 

10 

6 
the base station. The uplink subframe #8 becomes a blank 
subframe from a viewpoint of the mobile station. At step 
S160, in the downlink subframe #9, the relay station receives 
data transmitted by the base station. The downlink subframe 
#9 becomes ablank subframe from a viewpoint of the mobile 
station. 

In the case where a relay station and a base station transmit 
or receive data using a blank Subframe, a problem arises in 
terms of efficiency. Any data is not transmitted or received in 
the blank subframe. Thus, when a mobile station has a blank 
Subframe, the mobile station is in a standby state in which any 
data is not transmitted or received. This may cause transmis 
sion delay or reduce a transmission capacity. Further, a 

TABLE 1 

UPLINK- DOWNLINK-TO-UPLINK 
DOWNLINK SWITCHING-POINT SUBFRAMENUMBER 

CONFIGURATION PERIODICITY O 1 2 3 4 S 6 7 8 9 

O 5 ms D S U U U D S U U U 
1 5 ms D S U U D D S U U D 
2 5 ms D S U D D D S U D D 
3 10 ms D S U U U D D D D D 
4 10 ms D S U U D. D. D. D. D D 
5 10 ms D S U D. D. D. D. D. D D 
6 5 ms D S U U U D S U U D 

In Table, each of the uplink-downlink configurations 0 to 2 change in the traffic between the base station and the relay 
or 6 has a Switching point period of 5 ms and is a configuration station may not be rapidly dealt with because the uplink 

30 in which the uplink and the downlink are switched. Each of 
the uplink-downlink configurations 3 to 5 has a Switching 
point period of 10 ms and is a configuration in which the 
uplink and the downlink are switched. 

FIG. 4 is a diagram showing an example of data relay 
among a base station, a relay station, and a mobile station in 
the uplink-downlink configuration 1 of Table 1. At step S110, 
in an uplink subframe #2, a relay station receives data trans 
mitted by a mobile station. At step S120, in an uplink sub 
frame #3, the relay station relays the data to a base station. At 
this time, the relay station cannot receive data transmitted by 
the mobile station. Accordingly, the uplink subframe #3 
becomes a blank subframe from a viewpoint of the mobile 
station. The blank subframe refers to a subframe to or from 
which any data is not transmitted or received. The base station 
(or relay station) can designate at least one of uplink Sub 
frames as a blank Subframe using a method of not performing 
uplink scheduling for the mobile station. Alternatively, the 
relay station may designate at least one of downlink Sub 
frames as a blank Subframe using a method of previously 
informing the mobile station that any transmission will not be 
performed in a corresponding subframe. When the mobile 
station has the blank Subframe, the relay station can commu 
nicate with the base station without interference of the mobile 
station. 
At step S130, in a downlink subframe #4, the relay station 

receives data transmitted by the base station. At this time, the 
relay station cannot transmit data to the mobile station con 
nected to the relay station. The downlink subframe #4 
becomes a blank subframe from a viewpoint of the mobile 
station. 

Since the uplink-downlink configuration 1 has the switch 
ing point period of 5 ms, subframes #5 to #9 have the same 
shape as the respective subframes #0 to #4. Accordingly, at 
step S140, in the uplink subframe #7, the relay station 
receives data transmitted by the mobile station. At step S150, 
in the uplink subframe #8, the relay station relays the data to 
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downlink configuration of a blank Subframe is rarely 
changed. 

FIG. 5 is a diagram showing a data relay method according 
to an embodiment of the present invention. A proposed struc 
ture adopts a Swapped subframe in order to increase the 
efficiency of resource allocation. In an original TDD uplink 
downlink configuration, a base station designates the 
Swapped subframe as an uplink subframe for uplink transmis 
sion to a mobile station. However, at least one of uplink 
Subframes is designated as the Swapped subframe through 
dynamic allocation or static allocation, and a base station uses 
the Swapped subframe to transmit data to a relay station. The 
base station may use part of or all the Swapped subframe to 
transmit data to the relay station. The Swapped subframe is 
named in that an original use of an uplink subframe is 
Swapped and may also be referred to as a stolen Subframe. 
At step S210, in an uplink subframe #2, a relay station 

transmits data to a base station. At this time, the relay station 
cannot receive data transmitted by mobile stations. This can 
be implemented in Such a manner that the relay station does 
not perform uplink scheduling for the mobile stations. At step 
S220, in an uplink subframe #3, the relay station receives data 
transmitted by the mobile stations according to an original 
uplink-downlink configuration. At the same time, the relay 
station receives data transmitted by the base station. In this 
case, an uplink Subframe becomes a Swapped subframe. In the 
uplink subframe #3 (i.e., swapped subframe), the relay station 
receives data from the mobile stations and the base station at 
the same time. The data received from the mobile stations and 
the data received from the base station may differ. The data 
received from the mobile stations and the data received from 
the base station can be transmitted through different 
SOUCS. 

At step S230, in a downlink subframe #4, the relay station 
relays the data, received from the base station, to the mobile 
stations. 
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In a similar way, at step S240, in an uplink subframe #7, the 
relay station transmits data to the base station. At step S250, 
an uplink subframe #8 becomes a Swapped subframe, and the 
relay station receives uplink data from the mobile stations and 
downlink data from the base station. At step S260, in a down 
link subframe #9, the relay station relays the downlink data to 
the mobile stations. 
As described above, in an uplink Subframe (i.e., Swapped 

subframe), the relay station receives downlink data from the 
base station. The downlink data is relayed to the mobile 
stations in a next downlink Subframe. Accordingly, a blank 
Subframe need not to be specially designated, and the effi 
ciency of resource allocation can be improved. Furthermore, 
transmission delay resulting from blank Subframes can be 
prevented. 

Although the uplink subframes #3 and #8 of the uplink 
subframes are illustrated to be the swapped subframes in FIG. 
5, the technical spirit of the present invention is not limited to 
the above example. For example, the position or number of 
uplink subframes used as Swapped subframes can be fixed or 
changed. The position or number of uplink subframes 
exchanged with Swapped subframes may be determined 
between a base station and a relay station prior to the actual 
data transmission. Further, a base station may inform a relay 
station of information about an uplink Subframe exchanged 
with a Swapped subframe. A base station may inform a relay 
station of information about a swapped subframe in the form 
of part of an RRC message, L1/L2 signaling, and system 
information. 

FIG. 6 shows the transmission of data in a downlink sub 
frame. A base station 50 transmits first data to a first mobile 
station 52, and a relay station 51 relays second data to a 
second mobile station 53. 

FIG. 7 is a diagram showing an example of the transmis 
sion of data in an uplink subframe. A base station 60 receives 
first data transmitted by a first mobile station 62. A relay 
station 61 relays second data to the base station 60. At this 
time, a second mobile station 63 is not allowed to transmit 
data to the relay station 61. This can be implemented in such 
a manner that the base station 60 (or the relay station 61) does 
not perform uplink scheduling for the second mobile station 
63 in a corresponding subframe. Meanwhile, the data trans 
mitted by the relay station 61 and the data transmitted by the 
first mobile station 62 can use at least any one of different 
resources (e.g., different frequencies, different codes, and 
different times). 

FIG. 8 is a diagram showing another example of the trans 
mission of data in an uplink subframe. A base station 70 
receives first data from a first mobile station 72. A relay 
station 71 receives second data transmitted by a second 
mobile Station 73. 

FIG. 9 is a diagram showing the transmission of data in a 
swapped subframe. A relay station 81 receives first data trans 
mitted by a second mobile station 83 and at the same time 
receives second data transmitted by a base station 80. At this 
time, the second mobile station 83 can transmit the first data 
using resources (e.g., time division, code division, and fre 
quency division) which do not overlap with resources that are 
used by the base station 80 to transmit the second data to the 
relay station 81. The base station 80 does not receive a signal 
transmitted by a first mobile station 82. This can be imple 
mented in such a manner that the base station 80 does not 
perform uplink scheduling for the first mobile station 82 in a 
corresponding Subframe. 

In order to more effectively use a swapped subframe, a base 
station can control its transmission power when transmitting 
data to a relay station in the Swapped subframe. In general, the 
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8 
transmission power of a base station is much stronger than the 
transmission power of a mobile station. Thus, if the transmis 
sion power is not controlled, data transmitted from the mobile 
station to a relay station can be subject to severe interference 
due to the transmission power of the base station. 

FIG.10 is a diagram showing the data relay method accord 
ing to the embodiment of the present invention in the uplink 
downlink configuration 0. At step S310, in an uplink sub 
frame #2, a relay station transmits data to a base station. At 
this time, the relay station cannot receive data transmitted by 
mobile stations. This can be implemented in Such a manner 
that the relay station does not perform uplink scheduling for 
the mobile stations. 
At step S320, in an uplink subframe #3 (i.e., a swapped 

subframe), the relay station receive uplink data from the 
mobile stations and downlink data from the base station. The 
uplink data and the downlink data can be received through 
different resources. 
At step S330, in an uplink subframe #4, the relay station 

receives data transmitted by the mobile stations. 
At step S340, in an uplink subframe #7, the relay station 

transmits data to the base station. At step S350, in an uplink 
subframe #8 (i.e., a swapped subframe), the relay station 
receives data transmitted by the mobile stations and at the 
same time receives data transmitted by the base station. At 
step S360, in an uplink subframe #9, the relay station receives 
data transmitted by the mobile station. 

FIG. 11 is a diagram showing the data relay method accord 
ing to the embodiment of the present invention in the uplink 
downlink configuration 2. At step S410, in an uplink sub 
frame #2, a relay station transmits data to a base station. At 
this time, the relay station cannot receive data transmitted by 
mobile stations. This can be implemented in Such a manner 
that the relay station does not perform uplink scheduling for 
the mobile stations. 
At step S420, in an uplink subframe #7 (i.e., a swapped 

subframe), the relay station receives uplink data from the 
mobile stations and downlink data from the base station. The 
uplink data and the downlink data can be received through 
different resources. 

FIG. 12 is a diagram showing the data relay method accord 
ing to the embodiment of the present invention in the uplink 
downlink configuration 3. At step S510, in an uplink sub 
frame #2, a relay station transmits data to a base station. At 
this time, the relay station cannot receive data transmitted by 
mobile stations. This can be implemented in Such a manner 
that the relay station does not perform uplink scheduling for 
the mobile stations. 
At step S520, in an uplink subframe #3 (i.e., a swapped 

subframe), the relay station receives uplink data from the 
mobile stations and downlink data from the base station. The 
uplink data and the downlink data can be received through 
different resources. At step S530, in an uplink subframe #4 
(i.e., a Swapped subframe), the relay station receives uplink 
data from the mobile stations and downlink data from the base 
station. This method illustrates that two consecutive swapped 
Subframes may exist in one radio frame. 

FIG. 13 is a diagram showing the data relay method accord 
ing to the embodiment of the present invention in the uplink 
downlink configuration 4. At step S610, in an uplink sub 
frame #2, a relay station transmits data to a base station. At 
this time, the relay station cannot receive data transmitted by 
mobile stations. This can be implemented in Such a manner 
that the relay station does not perform uplink scheduling for 
the mobile stations. 
At step S620, in an uplink subframe #3 (i.e., a swapped 

subframe), the relay station receives uplink data from the 
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mobile stations and downlink data from the base station. The 
uplink data and the downlink data can be received through 
different resources. 

FIG. 14 is a diagram showing the data relay method accord 
ing to the embodiment of the present invention in the uplink 
downlink configuration 5. At step S710, in an uplink sub 
frame #2 (i.e., a Swapped subframe), a relay station receives 
uplink data from mobile stations and downlink data from a 
base station. The uplink data and the downlink data can be 
received through different resources. In the uplink-downlink 
configuration 5, the uplink transmission of the mobile station 
can be performed by dynamically setting the uplink subframe 
of a previous or next radio frame as a Swapped subframe 
because an opportunity for the uplink transmission is fewer 
than that in other uplink-downlink configurations. 

FIG. 15 is a diagram showing the data relay method accord 
ing to the embodiment of the present invention in the uplink 
downlink configuration 6. At step S810, in an uplink sub 
frame #2, a relay station receives uplink data from mobile 
stations. At step S820, in an uplink subframe #3, the relay 
station relays the uplink data to the base station. At step S830, 
in an uplink Subframe #4 (i.e., a Swapped subframe), the relay 
station receives uplink data from the mobile stations and 
downlink data from the base station. 

FIG.16 is a block diagram of a relay station according to an 
embodiment of the present invention. A relay station 900 
includes a transceiver 910 and a processor 920. The trans 
ceiver 910 receives data from a base station (or a mobile 
station) and also relays the data to a mobile station (or a base 
station). The processor 920 functions to process and relay 
data received from the transmitter/receiver 910. The above 
described data relay method can be implemented by the pro 
cessor 920. 
The present invention can be implemented using hardware, 

software, or a combination of them. In the hardware imple 
mentations, the present invention can be implemented using 
an Application Specific Integrated Circuit (ASIC), a Digital 
Signal Processor (DSP), a Programmable Logic Device 
(PLD), a Field Programmable Gate Array (FPGA), a proces 
Sor, a controller, a microprocessor, other electronic unit, or a 
combination of them, which is designed to perform the 
above-described functions. In the software implementations, 
the present invention can be implemented using a module that 
performs the above-described functions. The software can be 
stored in a memory unit and executed by a processor. The 
memory unit or the processor can use various means that are 
well known to those skilled in the art. 

Although some embodiments of the present invention have 
been described above, those having ordinary skill in the art 
will appreciate that the present invention may be modified in 
various forms without departing from the spirit and scope of 
the present invention defined in the appended claims. Accord 
ingly, a, possible change of the embodiments of the present 
invention may not deviate from the technology of the present 
invention. 

The invention claimed is: 
1. A method of relaying data in a wireless communication 

system based on Time Division Duplex (TDD) using a radio 
frame comprising a plurality of subframes, each of the plu 
rality of subframes comprising at least one or more downlink 
Subframes and at least one or more uplink subframes that are 
defined between a base station and at least one mobile station, 
the method performed by a relay station and comprising: 

receiving Swapped subframe information informing that a 
first uplink subframe among only the at least one or more 
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10 
uplink Subframes, except for the at least one or more 
downlink Subframes, is to be changed into a downlink 
Subframe, 

wherein the first uplink subframe was originally desig 
nated as an uplink subframe only for the at least one 
mobile station for transmission to the base station, but is 
changed by the base station into the downlink subframe 
to transmit a downlink data to the relay station; 

receiving, by the relay station and from the base station, the 
downlink data on first resources of the first uplink sub 
frame, 

wherein the base station lowers a transmit power on the first 
uplink subframe thereby reducing an interference, and 
wherein the first resources used by the base station to 
transmit the downlink data in the first uplink subframe 
do not overlap with resources used by the mobile station 
to transmit an uplink data; and 

relaying, by the relay station, the downlink data to the at 
least one mobile station. 

2. The method of claim 1, wherein the resources are subject 
to time division or frequency division. 

3. The method of claim 1, wherein the radio frame com 
prises 10 subframes. 

4. The method of claim 3, wherein the radio frame corre 
sponds to at least any one of configurations in Table 1 below, 
wherein D denotes a downlink subframe, “U” denotes an 
uplink subframe, and S denotes a special subframe: 

UPLINK 
DOWN-LINK SUBFRAMENUMBER 

CONFIGURATION O 1 2 3 4 5 6 7 8 9 

5. A relay station in a wireless communication system 
based on Time Division Duplex (TDD) using a radio frame 
comprising a plurality of Subframes, the plurality of Sub 
frames comprising at least one or more downlink subframes 
and at least one or more uplink subframes that are defined 
between a base station and at least one mobile station, the 
relay station comprising: 

a transceiver configured to transmit or receive a radio sig 
nal; and 

a processor coupled to the transceiver and configured to: 
receive Swapped subframe information informing that a 

first uplink subframe among only the at least one or more 
uplink Subframes, except for the at least one or more 
downlink Subframes, is to be changed into a downlink 
Subframe, 

wherein the first uplink subframe was originally desig 
nated as an uplink subframe only for the at least one 
mobile station for transmission to the base station, but is 
changed by the base station into the downlink subframe 
to transmit a downlink data to the relay station; 

receive, from the base station, the downlink data on first 
resources of the first uplink subframe, 

wherein the base station lowers a transmit power on the first 
uplink subframe thereby reducing an interference, and 
wherein the first resources used by the base station to 
transmit the downlink data in the first uplink subframe 
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do not overlap with resources used by the mobile station 
to transmit an uplink data; and 

relay the downlink data to the at least one mobile station. 
k k k k k 
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