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(57) ABSTRACT 

A communication method between a plurality of terminals 
and a resource allocation method in an infrastructure network 
are disclosed. A terminal according to an embodiment com 
municates with at least one other terminal using a particular 
frequency band in a third time section distinguished from a 
first time section for reception of a downlink data and a 
second time section for transmission of an uplink data, 
thereby providing a technology of generating a small-scale 
network partly with respect to a particular region in a network 
with an extensive coverage of an infrastructure network. 
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COMMUNICATION METHOD AND 
RESOURCE ASSIGNING METHOD 

BETWEEN A PLURALITY OF TERMINALS 
IN INFRASTRUCTURE NETWORK 

TECHNICAL FIELD 

0001. The present invention relates to a communication 
method of a terminal and a resource allocation method of a 
base station for communication between a plurality of termi 
nals in an infrastructure network including the base station 
and the plurality of terminals. 

BACKGROUND ART 

0002 Conventional network architecture manages a net 
work in an infrastructure mode or an ad-hoc mode. 
0003. The infrastructure mode is a communication 
method which includes a base station to centrally manage an 
entire network and a terminal to access the base station and 
conduct communication using a communication link to the 
base station. The infrastructure mode is used to provide a 
communication service to a relatively large area. 
0004. The ad-hoc mode is a communication method in 
which a plurality of terminals having the same function 
exchange control signals with each other to build a commu 
nication network. The ad-hoc mode has been used to build a 
communication network in a comparatively small area. 
0005. In the ad-hoc mode, the terminals are generally 
required to support similar types of terminal functions, 
because all terminals need to have control functions through 
out the network. 
0006 Conversely, in the infrastructure mode covering a 
wide area, the base station may have more functions than the 
terminals to perform primary control functions over the entire 
network, and thus the terminals may be relatively simple. 
Further, with regard to transmitted power, a directional 
antenna directed towards the base station may be used, and 
thus a network may cover a large area with low power con 
Sumption. 

DISCLOSURE OF INVENTION 

Technical Solutions 

0007 According to an aspect of the present invention, 
there is provided a communication method of a terminal for 
communication between a plurality of terminals in an infra 
structure network including a base station and the plurality of 
terminals, the communication method including receiving a 
downlink data from the base station using a particular fre 
quency band in a first time section, transmitting an uplink data 
to the based station using the particular frequency band in a 
second time section distinguished from the first time section, 
and communicating with at least one other terminal using the 
particular frequency band in a third time section distin 
guished from the first time section and the second time sec 
tion. 
0008 Here, the communicating with the at least one other 
terminal may include communicating with the base station in 
the third time section using a first frequency band, and com 
municating with the at least one other terminal in the third 
time section using a second frequency band distinguished 
from the first frequency band, and the particular frequency 
band may include the first frequency band and the second 
frequency band. 
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0009 Further, the communicating with the at least one 
other terminal may include receiving data from the at least 
one other terminal using the particular frequency band in a 
predetermined fourth time section, and transmitting data to 
the at least one other terminal using the particular frequency 
band in a predetermined fifth time section, and the third time 
section may include the fourth time section and the fifth time 
section, and the fifth time section may be distinguished from 
the fourth time section. 
0010 Further, the communicating with the at least one 
other terminal may include communicating with the at least 
one other terminal using the particular frequency band in the 
third time section in a random access mode. 
0011 Further, the communicating with the at least one 
other terminal may include receiving data from the at least 
one other terminal using the particular frequency band in a 
predetermined fourth time section, transmitting data to the at 
least one other terminal using the particular frequency band in 
a predetermined fifth time section, and communicating with 
the at least one other terminal using the particular frequency 
band in a predetermined sixth time section in a random access 
mode, the third time section may include the fourth time 
section, the fifth time section, and the sixth time section, the 
fifth time section may be distinguished from the fourth time 
section, and the sixth time section may be distinguished from 
the fourth time section and the fifth time section. 
0012. According to an aspect of the present invention, 
there is provided a communication method of a terminal for 
communication between a plurality of terminals in an infra 
structure network including a base station and the plurality of 
terminals, the communication method including receiving a 
downlink data from the base station in a particular time sec 
tion using a first frequency band, transmitting an uplink data 
to the based station in the particular time section using a 
second frequency band distinguished from the first frequency 
band, and communicating with at least one other terminal in 
the particular time section using a third frequency band dis 
tinguished from the first frequency band and the second fre 
quency band. 
0013 Here, the communicating with the at least one other 
terminal may include communicating with the base station 
using the third frequency band in a first time section, and 
communicating with the at least one other terminal using the 
third frequency band in a second time section distinguished 
from the first time section, and the particular time section may 
include the first time section and the second time section. 
0014. According to an aspect of the present invention, 
there is provided a communication method of a terminal for 
communication between a plurality of terminals in an infra 
structure network including a base station and the plurality of 
terminals, the communication method including receiving 
resource allocation information for communication with at 
least one other terminal from the base station, determining 
whether to communicate with the at least one terminal based 
on the resource allocation information, and communicating 
with the base station or the at least one terminal based on the 
resource allocation information and a determination result, 
wherein the resource allocation information includes infor 
mation about a first time section for reception of downlink 
data from the base station using a particular frequency band, 
information about a second time section for transmission of 
uplink data to the base station using the particular frequency 
band, the second time section being distinguished from the 
first time section, and information about a third time section 
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for communication with the at least one terminal using the 
particular frequency band, the third time section being distin 
guished from the first time section and the second time sec 
tion. 

0.015. Here, the information about the third time section 
may include information about a first frequency band for 
communication with the base station in the third time section, 
the first frequency band being included in the particular fre 
quency band, and information about a second frequency band 
for communication with the at least one terminal in the third 
time section, the second frequency band being included in the 
particular frequency band and distinguished from the first 
frequency band. 
0016. According to an aspect of the present invention, 
there is provided a communication method of a terminal for 
communication between a plurality of terminals in an infra 
structure network including a base station and the plurality of 
terminals, the communication method including receiving 
resource allocation information for communication with at 
least one other terminal from the base station, determining 
whether to communicate with the at least one terminal based 
on the resource allocation information, and communicating 
with the base station or the at least one terminal based on the 
resource allocation information and a determination result, 
wherein the resource allocation information includes infor 
mation about a first frequency band for reception of downlink 
data from the base station in a particular time section, infor 
mation about a second frequency band for transmission of 
uplink data to the base station in the particular time section, 
the second frequency band being distinguished from the first 
frequency band, and information about a third frequency 
band for communication with the at least one terminal in the 
particular time section, the third frequency band being distin 
guished from the first frequency band and the second fre 
quency band. 
0017. Here, the information about the third frequency 
band may include information about a first time section for 
communication with the base station using the third fre 
quency band, the first time section being included in the 
particular time section, and information about a second time 
section for communication with the at least one terminal 
using the third frequency band, the second time section being 
included in the particular time section and distinguished from 
the first time section. 
0018. According to an aspect of the present invention, 
there is provided a resource allocation method of a base 
station in an infrastructure network including the base station 
and a plurality of terminals, one Super frame including a 
downlink resource, an uplink resource, and a terminal-to 
terminal communication resource, the resource allocation 
method including allocating the downlink resource for down 
link communication from the base station to at least one 
terminal among the plurality of terminals in the Super frame, 
allocating the uplink resource for uplink communication 
from the at least one terminal among the plurality of terminals 
to the base station in the Super frame, and allocating the 
terminal-to-terminal communication resource for communi 
cation between the plurality of terminals in the super frame. 
0019. The resource allocation method may further include 
acquiring information about traffic between the plurality of 
terminals, and determining whether to allocate the terminal 
to-terminal communication resource based on the informa 
tion about the traffic, wherein the allocating the downlink 
resource, the allocating the uplink resource, and the allocat 
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ing the terminal-to-terminal communication resource may be 
based on a determination result. 

0020. Here, the plurality of terminals may include a first 
terminal and a second terminal, and the allocating the termi 
nal-to-terminal communication resource may include allo 
cating a first terminal communication resource for commu 
nication from the first terminal to the second terminal, and 
allocating a second terminal communication resource for 
communication from the second terminal to the first terminal. 

0021 Here, the plurality of terminals may communicate 
with each other using the terminal-to-terminal communica 
tion resource in a random access mode. 

0022 Here, the plurality of terminals may include a first 
terminal and a second terminal, and the allocating the termi 
nal-to-terminal communication resource may include allo 
cating a first terminal communication resource for commu 
nication from the first terminal to the second terminal, 
allocating a second terminal communication resource for 
communication from the second terminal to the first terminal, 
and allocating a third terminal communication resource for 
communication between the first terminal and the second 
terminal in a random access mode. 

Advantageous Effects 

0023 Embodiments may provide a method of generating a 
Small-scale network partly with respect to a particular region 
in a network with an extensive coverage of an infrastructure 
network. 

0024. That is, embodiments may provide a method of 
expanding a function of a conventional base station-terminal 
communication mode to Support a terminal-to-terminal com 
munication mode. 

0025. Further, embodiments may provide a method of 
Supporting communication between different kinds of termi 
nals, thereby differentially managing different types of ter 
minals based on required performances thereof. 
0026. In addition, embodiments may provide a method of 
Supporting an additional communication link through a relay 
using terminal-to-terminal communication in an area where 
direct communication between a base station and a terminal is 
impossible. 

BRIEF DESCRIPTION OF DRAWINGS 

0027 FIG. 1 illustrates communication between a plural 
ity of terminals in an infrastructure network according to an 
embodiment. 

0028 FIGS. 2 to 6 illustrate a terminal communicating 
with at least one other terminal in a third time section accord 
ing to embodiments. 
0029 FIGS. 7 and 8 illustrate a terminal communicating 
with at least one other terminal using a third frequency band 
according to embodiments. 
0030 FIGS.9 to 11 illustrate a method of a terminal being 
allocated a resource for communication with another terminal 
based on traffic between a plurality of terminals according to 
embodiments. 

0031 FIG. 12 is a flowchart illustrating a base station 
allocating a terminal-to-terminal communication resource 
based on traffic between a plurality of terminals according to 
an embodiment. 
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BEST MODE FOR CARRYING OUT THE 
INVENTION 

0032 Reference will now be made in detail to embodi 
ments of the present invention, examples of which are illus 
trated in the accompanying drawings, wherein like reference 
numerals refer to the like elements throughout. The embodi 
ments are described below in order to explain the present 
invention by referring to the figures. 
0033 FIG. 1 illustrates communication between a plural 

ity of terminals in an infrastructure network according to an 
embodiment. 

0034) Referring to FIG. 1, the infrastructure network 100 
according to the present embodiment includes a base station 
110 and a plurality of terminals 120, 130 and 140. 
0035. Here, the infrastructure network 100 may provide 
not only a channel 121 for base station-to-terminal commu 
nication but also channels 122 and 123 for terminal-to-termi 
nal communication. 

0036. In detail, the infrastructure network 100 may pro 
vide the channel 121 for base station-to-terminal communi 
cation to support communication between the terminal 120 
positioned in a communication range 115 of the base station 
and the base station 110. 

0037. That is, the infrastructure network 100 may expand 
a function of a conventional base station-terminal communi 
cation mode to support a terminal-terminal communication 
mode. 

0038. In addition, the infrastructure network 100 may pro 
vide the channels 122 and 123 for terminal-to-terminal com 
munication to Support communication between the terminal 
120 positioned in the communication range 115 of the base 
station and other adjacent terminals 130 and 140. 
0.039 Here, the channel 121 for base station-to-terminal 
communication and the channels 122 and 123 for terminal 
to-terminal communication provided by the infrastructure 
network 100 are independent from each other. 
0040. For example, the channel 121 for base station-to 
terminal communication and the channels 122 and 123 for 
terminal-to-terminal communication may use different time 
sections or different frequency bands. The channel 121 for 
base station-to-terminal communication and the channels 
122 and 123 for terminal-to-terminal communication will be 
described in detail with reference to FIGS. 2 to 12. 

0041. Here, the plurality of terminals 120, 130 and 140 
according to the present embodiment may include terminals 
120 and 130 positioned within the communication range 115 
of the base station and a terminal 140 positioned outside the 
communication range 115 of the base station. 
0042. In this case, the infrastructure network 100 may 
provide the channel 121 for terminal-to-terminal communi 
cation to Support communication between the terminals 120 
and 130 positioned within the communication range 115 of 
the base station. 

0043. Further, the infrastructure network 100 may provide 
the channel 123 for terminal-to-terminal communication to 
support communication between the terminals 120 and 140 
positioned within and outside the communication range 115 
of the base station, respectively. 
0044) That is, the terminal 120 may communicate with the 
other adjacent terminals 130 and 140 directly, rather than via 
the base station 110. For example, the terminal 120 may 
communicate with the terminal 130 using the channel 122 for 
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terminal-to-terminal communication or with the terminal 140 
using the channel 123 for terminal-to-terminal communica 
tion. 
0045. Further, the base station 110 according to the 
present embodiment may communicate with the terminals 
120 and 130 positioned within the communication range 115. 
For example, the base station 110 may communicate with the 
terminal 120 using the channel 121 for base station-to-termi 
nal communication. 
0046. In addition, the base station 110 may communicate 
with the terminal 140 positioned outside the communication 
range 115 of the base station through the terminal 120 posi 
tioned within the communication range 115 of the base sta 
tion. For example, the base station 110 may communicate 
with the terminal 140 using the channel 121 for terminal-to 
terminal communication and the terminal and the channel 
123 for terminal-to-terminal communication. 
0047 That is, the infrastructure network 100 according to 
the present embodiment may provide an additional commu 
nication link through a relay using terminal-to-terminal com 
munication in an area where direct communication between 
the base station and a terminal is impossible. 
0048. Further, the plurality of terminals 120, 130, and 140 
may be different types of terminals, respectively. For 
example, the terminal 120 may be a terminal for a home 
network service, the terminal 130 may be a personal com 
puter terminal, and the terminal 140 may be a mobile termi 
nal. 
0049. That is, the infrastructure network 100 according to 
the present embodiment Supports communications between 
different kinds of terminals. Accordingly, the infrastructure 
network 100 may differentially manage different types of 
terminals based on required performances thereof. 
0050 FIGS. 2 to 6 illustrate a terminal communicating 
with at least one other terminal in a third time section accord 
ing to embodiments. 
0051 Referring to FIG. 2, a terminal according an 
embodiment performs communication with a base station or 
another terminal in each of a first time section 210, a second 
time section 220, and a third time section 230. Hereinafter, the 
other terminal is a device capable of communicating with the 
terminal, which includes, for example, at least one other 
terminal adjacent to the terminal. 
0052. In FIGS. 2 to 8, 10 and 11, an X-axis is a time section 
and a y-axis is a frequency band. As illustrated in the figures, 
DL denotes a downlink, UP denotes an uplink, and SS 
denotes terminal-to-terminal, that is, station-to-station. 
0053. That is, the terminal may perform communication 
using Substantially the same frequency bands in the first time 
section 210, the second time section 220, and the third time 
section 230, respectively. 
0054. In particular, the terminal may receive downlink 
data from the base station in the first time section 210 using a 
particular frequency band, for example, a frequency band in 
accordance with IEEE 802.22. 
0055. The terminal may transmit uplink data to the base 
station in the second time section 220 using a frequency band 
that is Substantially the same as the frequency band used in the 
first time section 210. Here, the second time section 220 is 
distinguished from the first time section 210. 
0056. The terminal may communicate with the other ter 
minal in the third time section 230 using a frequency band 
Substantially the same as the frequency bands used in the first 
time section 210 and the second time section 220. Here, the 



US 2014/0341178 A1 

third time section 230 is distinguished from the first time 
section 210 and the second time section 220. 

0057 Here, there may be a time gap between the first time 
section 210 and the second time section 220 to prevent an 
occurrence of interference due to overlap between the two 
time sections for different communications. 
0058. Likewise, there may be a time gap between the 
second time section 220 and the third time section 230 to 
prevent an occurrence of interference due to overlap between 
the two time sections for different communications. 
0059 Referring to FIG. 3, a terminal according to an 
embodiment performs communication with a base station or 
another terminal in a third time section 330. 

0060. The terminal may communicate with the base sta 
tion using Substantially the same frequency bands in a first 
time section 310 and a second time section320. Here, opera 
tions of the terminal in the first time section 310 and the 
second time section 320 are the same as those described 
above with reference to FIG. 2, and thus descriptions thereof 
will be omitted. 

0061 Here, the terminal may communicate with the base 
station or the other terminal in the third time section330 using 
a frequency band that is Substantially the same as the fre 
quency bands used in the first time section 310 and the second 
time section 320. 

0062. In detail, the terminal may receive downlink data 
from the base station using a frequency band 331 in the third 
time section 330 and transmit uplink data to the base station 
using a frequency band 332 in the third time section 330. 
Here, the frequency band 332 is distinguished from the fre 
quency band 331. 
0063. Furthermore, the terminal may communicate with 
the other terminal using a third frequency band 333 in the 
third time section 330. Here, the frequency band 333 is dis 
tinguished from the frequency band 331 and the frequency 
band 332. 

0064. That is, the terminal according to the present 
embodiment may communicate with the base station or the 
other terminal using the different frequency bands 331, 332 
and 333 in the third time section 330. 

0065 Here, the frequency band 331, the frequency band 
332, and the frequency band 333 may be included in a fre 
quency band that is Substantially the same as the frequency 
bands used in the first time section 310 and the second time 
Section 320. 

0066. In this case, there may be band gaps between the 
frequency band 331 and the frequency band 332 and between 
the frequency band 332 and the frequency band 333 to prevent 
an occurrence of interference due to overlap between two 
frequency bands for different communications. 
0067. As described above with reference to FIG. 2, there 
may be time gaps between the first time section 310 and the 
second time section320 and between the second time section 
320 and the third time section 330 to prevent an occurrence of 
interference due to overlap between two time sections for 
different communications. 
0068 Referring to FIG. 4, a terminal according to an 
embodiment performs communication with another terminal 
in a third time section 430. 

0069. The terminal may communicate with a base station 
using Substantially the same frequency bands in a first time 
section 410 and a second time section 420. Here, operations 
of the terminal in the first time section 410 and the second 
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time section 420 are the same as those described above with 
reference to FIG. 2, and thus repeated descriptions thereof 
will be omitted. 
0070 Here, the terminal may communicate with the other 
terminal in the third time section 430 using a frequency band 
that is Substantially the same as the frequency bands used in 
the first time section 410 and the second time section 420. 
0071. In detail, the terminal may receive data from the 
other terminal in a fourth time section 431 using a frequency 
band that is Substantially the same as the frequency bands 
used in the first time section 410 and the second time section 
420. 

0072 Furthermore, the terminal may transmit data to the 
other terminal in a fifth time section 432 using a frequency 
band that is Substantially the same as the frequency bands 
used in the first time section 410 and the second time section 
420. 
0073. That is, the terminal according to the present 
embodiment may communicate with the other terminal or the 
base station in the different time sections 431 and 432 
included in the third time section 430. 
0074. Here, the fifth time section 432 is distinguished from 
the fourth time section 431, and the fourth time section 431 
and the fifth time section 432 are included in the third time 
section 430. 
0075. In this case, there may be time gaps between the first 
time section 410 and the second time section 420 and between 
the second time section 420 and the third time section 430 to 
prevent an occurrence of interference due to overlap between 
two time sections for different communications. Further, 
there may be a time gap between the fourth time section 431 
and the fifth time section 432 for the same purpose. 
0076 Referring to FIG. 5, a terminal according to an 
embodiment performs communication with another terminal 
in a third time section 530. 
0077. The terminal may communicate with a base station 
using Substantially the same frequency bands in a first time 
section 510 and a second time section 520. Here, operations 
of the terminal in the first time section 510 and the second 
time section 520 are the same as those described above with 
reference to FIG. 2, and thus repeated descriptions thereof 
will be omitted. 
0078 Here, the terminal may communicate with the other 
terminal in the third time section 530 using a frequency band 
that is Substantially the same as the frequency bands used in 
the first time section 510 and the second time section 520. 
0079. In detail, the terminal may communicate with the 
other terminal in the third time section 530 in a random access 
mode, for example, carrier sense multiple access-collision 
avoidance (CSMA-CA), using a frequency band that is sub 
stantially the same as the frequency bands used in the first 
time section 510 and the second time section 520. 
0080 For example, the terminal may acquire a channel 
532 for transmitting data to the other terminal in the third time 
section 530 in the random access mode. The terminal may 
transmit data to the other terminal using the acquired channel 
532. Here, the channel 532 acquired by the terminal may be a 
channel using a frequency band that is Substantially the same 
as the frequency bands used in the first time section 510 and 
the second time section 520. 
I0081 Further, the other terminal may acquire a channel 
531 for transmitting data to the terminal in the third time 
section 530 in the random access mode. The other terminal 
may transmit data to the terminal using the acquired channel 
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531. In a similar manner, the channel 531 acquired by the 
other terminal may be a channel using a frequency band 
Substantially the same as the frequency bands used in the first 
time section 510 and the second time section 520. 
0082 Here, the channel 532 acquired by the terminal and 
the channel 531 acquired by the other terminal are included in 
the third time section 530. In accordance with the random 
access mode, the channel 532 acquired by the terminal and 
the channel 531 acquired by the other terminal may be dis 
tinguished from each other. 
0083. In this case, there may be time gaps between the first 
time section510 and the second time section 520 and between 
the second time section 520 and the third time section 530 to 
prevent an occurrence of interference due to overlap between 
two time sections for different communications. Further, 
there may be a time gap between the channel 532 acquired by 
the terminal and the channel 531 acquired by the other termi 
nal for the same purpose. 
0084. Referring to FIG. 6, a terminal according to an 
embodiment performs communication with another terminal 
in a third time section 630. 

0085. The terminal may communicate with a base station 
using Substantially the same frequency bands in a first time 
section 610 and a second time section 620. Here, operations 
of the terminal in the first time section 610 and the second 
time section 620 are the same as those described above with 
reference to FIG. 2, and thus repeated descriptions thereof 
will be omitted. 

I0086. Here, the terminal may communicate with the other 
terminal in the third time section 630 using a frequency band 
that is Substantially the same as the frequency bands used in 
the first time section 610 and the second time section 620. 

0087. In detail, the terminal may communicate with the 
other terminal in the third time section 630 using the methods 
described above with reference to FIGS. 4 and 5. 

0088 For example, the terminal may receive data from the 
other terminal in a fourth time section 631 using a frequency 
band Substantially the same as the frequency bands used in the 
first time section 610 and the second time section 620. 

0089. Furthermore, the terminal may transmit data to the 
other terminal in a fifth time section 632 using a frequency 
band Substantially the same as the frequency bands used in the 
first time section 610 and the second time section 620. 

0090 Here, the fifth time 632 is distinguished from the 
fourth time section 631, and the fourth time section 631 and 
the fifthtime section 632 are included in the third time section 
630. 

0091. In addition, the terminal may communicate with the 
other terminal in a sixth time section in the random access 
mode, for example, CSMA-CA, using a frequency band Sub 
stantially the same as the frequency bands used in the first 
time section 610 and the second time section 620, the sixth 
time section being included in the third time section 630 but 
distinguished from the fourth time section 631 and the fifth 
time section 632. 

0092. That is, the terminal may acquire a channel 634 for 
transmitting data to the other terminal in the sixth time section 
in the random access mode. The terminal may transmit data to 
the other terminal using the acquired channel 634. Here, the 
channel 634 acquired by the terminal may be a channel using 
a frequency band Substantially the same as the frequency 
bands used in the first time section 610 and the second time 
section 620. 
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0093. Further, the other terminal may acquire a channel 
633 for transmitting data to the terminal in the sixth time 
section in the random access mode. The other terminal may 
transmit data to the terminal using the acquired channel 633. 
In a similar manner, the channel 633 acquired by the other 
terminal may be a channel using a frequency band Substan 
tially the same as the frequency bands used in the first time 
section 610 and the second time section 620. 
0094. Here, the channel 634 acquired by the terminal and 
the channel 633 acquired by the other terminal are included in 
the sixth time section. In accordance with the random access 
mode, the channel 634 acquired by the terminal and the 
channel 633 acquired by the other terminal may be distin 
guished from each other. 
0095. In this case, there may be time gaps between the first 
time section 610 and the second time section 620, between the 
second time section 620 and the third time section 630, 
between the fourth time section 631 and the fifth time section 
632, and between the fifth time section 632 and the sixth time 
section to prevent an occurrence of interference due to over 
lap between two time sections for different communications. 
Further, there may be a time gap between the channel 634 
acquired by the terminal and the channel 633 acquired by the 
other terminal for the same purpose. 
0096 FIGS. 7 and 8 illustrate a terminal communicating 
with at least one other terminal using a third frequency band 
according to embodiments. 
0097. Referring to FIG. 7, a terminal according to an 
embodiment performs communication with a base station or 
another terminal using a first frequency band 710, a second 
frequency band 720, and a third frequency band 730. 
0098. Here, the terminal may communicate with the base 
station or the other terminal in Substantially the same particu 
lar time sections using the first frequency band 710, the sec 
ond frequency band 720, and the third frequency band 730. 
0099. In detail, the terminal may receive downlink data 
from the base station in a particular time section, for example, 
a time section in accordance with Institute of Electrical and 
Electronics Engineers (IEEE) 802.22, using the first fre 
quency band 710. 
0100. The terminal may transmit uplink data to the base 
station using the second frequency band 720 in a time section 
that is substantially the same as the time section with the first 
frequency band 710. Here, the second frequency band 720 is 
distinguished from the first frequency band 710. 
0101 The terminal may communicate with the other ter 
minal using the third frequency band 730 in a time section 
substantially the same as the time sections with the first fre 
quency band 710 and the second frequency band 720. Here, 
the third frequency band 730 is distinguished from the first 
frequency band 710 and the second frequency band 720. 
0102 Here, there may be a band gap between the first 
frequency band 710 and the second frequency band 720 to 
prevent interference occurring by overlap between the two 
frequency bands for different communications. 
0103 Similarly, there may be a band gap between the 
second frequency band 720 and the third frequency band 730 
to prevent interference occurring by overlap between the two 
frequency bands for different communications. 
0104 Referring to FIG. 8, a terminal according to an 
embodiment performs communication with a base station or 
another terminal using a third frequency band 830. 
0105. The terminal may communicate with the base sta 
tion or the other terminal in substantially the same particular 
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time sections using the first frequency band 810 and the 
second frequency band 820. Here, operations of the terminal 
using the first frequency band 810 and the second frequency 
band 820 are the same as those described above with refer 
ence to FIG. 7, and thus descriptions thereof will be omitted. 
0106 Here, the terminal may communicate with the base 
station or the other terminal using the third frequency band 
830 in a time section substantially the same as the time sec 
tions with the first frequency band 810 and the second fre 
quency band 820. 
0107. In detail, the terminal may receive downlink data 
from the base station in a time section 831 using the third 
frequency band 830 and transmit uplink data to the base 
station in a time section 832 using the third frequency band 
830. Here, the time section 832 is distinguished from the time 
Section 831. 
0108 Further, the terminal may communicate with the 
other terminal in a time section 833 using the third frequency 
band 830. Here, the time section 833 is distinguished from the 
time section 831 and the time section 832. 
0109 That is, the terminal according to the present 
embodiment may communicate with the base station or the 
other terminal using the third frequency band 830 in the 
different time sections 831, 832 and 833. 
0110. Here, the time section 831, the time section 832 and 
the time section 833 may be included in a time section that is 
Substantially the same as those using the first frequency band 
810 and the second frequency band 820. 
0111. In this case, there may be time gaps between the 
time section 831 and the time section 832 and between the 
time section 832 and the time section 833 to prevent an 
occurrence of interference due to overlap between two fre 
quency bands for different communications. 
0112. As described above with reference to FIG. 7, there 
may be band gaps between the first frequency band 810 and 
the second frequency band 820 and between the second fre 
quency band 820 and the third frequency band 830 to prevent 
interference occurring by overlap between two time sections 
for different communications. 
0113. It should be apparent to those skilled in the art that 
the details described with reference to FIGS. 4 to 6 may be 
easily applied to when the third frequency band 830 is used in 
the time section 833. 
0114 FIGS.9 to 11 illustrate a method of a terminal being 
allocated a resource for communication with another terminal 
based on traffic between a plurality of terminals according to 
embodiments. 
0115 Referring to FIG. 9, a terminal according to an 
embodiment may receive resource allocation information for 
communication with another terminal from a base station in 
operation 910, determine whether to communicate with the 
other terminal based on the received resource allocation 
information in operation 920, and communicate with the base 
station or the other terminal based on the received resource 
allocation information and a determination result in operation 
930. 
0116. Here, the base station may acquire information 
about traffic between a plurality of terminals and determine 
whether to allocate a resource for terminal-to-terminal com 
munication based on the acquired traffic information. The 
base station may generate resource application information 
based on a determination result. 
0117 For example, when the traffic between the plurality 
of terminals is determined to be less than a predetermined 
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threshold value, the base station may not allocate a resource 
for terminal-to-terminal communication. In this case, the 
base station may generate resource allocation information 
including only a resource for base station-to-terminal com 
munication, that is, a resource for uplink communication and 
a resource for downlink communication. 
0118 Referring to FIGS. 10 and 11, a terminal according 
to an embodiment acquires resource allocation information 
including only resources 1021 and 1111 for receiving down 
link data from the base station and resources 1022 and 1112 
fortransmitting uplink data to the base station intime sections 
1020 and 1110. 
0119 Here, the resource 1021 for receiving downlink data 
from the base station and the resource 1022 for transmitting 
uplink data to the base station may be sub-time sections 
included in the time section 1020. 
I0120) Further, the resource 1111 for receiving downlink 
data from the base station and the resource 1112 for transmit 
ting uplink data to the base station may be sub-frequency 
bands included in aparticular frequency band used in the time 
Section 1110. 
I0121. In this instance, when the traffic between the plural 
ity of terminals is determined to be greater than the predeter 
mined threshold value, the base station may allocate a 
resource for terminal-to-terminal communication. In this 
case, the base station may generate resource allocation infor 
mation including not only a resource for base station-to 
terminal communication but also a resource for terminal-to 
terminal communication. 
0.122 Referring to FIGS. 10 and 11, a terminal according 
to an embodiment acquires resource allocation information 
including resources 1011 and 1121 for receiving downlink 
data from the base station, resources 1012 and 1122 for trans 
mitting uplink data to the base station, and resources 1013 and 
1123 for terminal-to-terminal communication in time sec 
tions 1010 and 1120. 
I0123. Here, the resource 1011 for receiving downlink data 
from the base station, the resource 1012 for transmitting 
uplink data to the base station, and the resource 1013 for 
terminal-to-terminal communication may be sub-time sec 
tions included in the time section 1010. 
0.124. Here, it should be apparent to those skilled in the art 
that the details described with reference to FIGS. 2 to 6 may 
be easily applied in the time section 1013. 
0.125 Further, the resource 1121 for receiving downlink 
data from the base station, the resource 1122 for transmitting 
uplink data to the base station, the resource 1123 for terminal 
to-terminal communication may be sub-frequency bands 
included in a particular frequency band used in the time 
section 1120. 
0.126 Here, it should be apparent to those skilled in the art 
that the details described with reference to FIGS. 7 and 8 may 
be easily applied to when the frequency band 1123 is used in 
the time section 1120. 
0127. As described above, in the infrastructure network, 
the terminal may communicate with the base station or the 
other terminal based on the resource allocation information 
transmitted from the base station. 
I0128 FIG. 12 is a flowchart illustrating a base station 
allocating a terminal-to-terminal communication resource 
based on traffic between a plurality of terminals according to 
an embodiment. 
I0129 Referring to FIG. 12, the base station according to 
the present embodiment may allocate a downlink resource for 
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downlink communication from the base station to at least one 
terminal among the plurality of terminals in a Super frame in 
operation 1230, allocate an uplink resource for uplink com 
munication from the at least one terminal among the plurality 
of terminals to the base station in the Super frame in operation 
1240, and allocate a terminal-to-terminal communication 
resource for communication between the plurality of termi 
nals in the super frame in operation 1250. 
0130 Here, one super frame may include a downlink 
resource, an uplink resource, and a terminal-to-terminal com 
munication resource. 
0131 Further, a base station according to another embodi 
ment may acquire information about traffic between the plu 
rality of terminals in operation 1210 and determine whether 
to allocate a terminal-to-terminal communication resource 
based on the traffic information in operation 1220. 
0.132. In this case, the base station may allocate a downlink 
resource for downlink communication from the base station 
to at least one terminal among the plurality of terminals in a 
Superframe in operation 1260 and allocate an uplink resource 
for uplink communication from the at least one terminal 
among the plurality of terminals to the base station in the 
super frame in operation 1270. 
0133. That is, the base station may not allocate a terminal 
to-terminal communication resource for communication 
between the plurality of terminals in the superframe based on 
determination not to allocate a terminal-to-terminal commu 
nication resource. 

0134. The details described with reference to FIGS. 1 to 11 
may be easily applied to the operations shown in FIG. 12, and 
thus detailed descriptions of the operations will be omitted. 
0135 The methods according to the embodiments may be 
recorded in computer-readable media including program 
instructions to implement various operations embodied by a 
computer. The media may also include, alone or in combina 
tion with the program instructions, data files, data structures, 
and the like. The media and program instructions may be 
those specially designed and constructed for the purposes of 
the present invention, or they may be of the kind well-known 
and available to those having skill in the computer software 
arts. Examples of computer-readable media include magnetic 
media Such as hard disks, floppy disks, and magnetic tape; 
optical media such as CD ROM discs and DVDs; magneto 
optical media Such as floptical discs; and hardware devices 
that are specially configured to store and perform program 
instructions, such as read-only memory (ROM), random 
access memory (RAM), flash memory, and the like. 
Examples of program instructions include both machine 
code, such as produced by a compiler, and files containing 
higher level code that may be executed by the computer using 
an interpreter. The described hardware devices may be con 
figured to act as one or more software modules in order to 
perform the operations of the embodiments, or vice versa. 
0.136 Although a few embodiments have been shown and 
described with reference to the accompanying drawings, it 
would be appreciated by those skilled in the art that various 
modifications and variations may be made to these embodi 
ments. For example, the foregoing technologies may be car 
ried out in different orders from as described above and/or the 
aforementioned components, such as systems, structures, 
devices and circuits, may be combined or united in different 
forms from as described above or be substituted or replaced 
with other elements or equivalents, and accordingly appro 
priate result may be achieved. 
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0.137 Therefore, other examples and embodiments are 
defined to be within the scope of the claims and their equiva 
lents. 

1. A communication method of a terminal for communica 
tion between a plurality of terminals in an infrastructure net 
work comprising a base station and the plurality of terminals, 
the communication method comprising: 

receiving a downlink data from the base station using a 
particular frequency band in a first time section; 

transmitting an uplink data to the based station using the 
particular frequency band in a second time section dis 
tinguished from the first time section; and 

communicating with at least one other terminal using the 
particular frequency band in a third time section distin 
guished from the first time section and the second time 
section. 

2. The communication method of claim 1, wherein the 
communicating with the at least one other terminal comprises 
communicating with the base station in the third time section 
using a first frequency band, and communicating with the at 
least one other terminal in the third time section using a 
second frequency band distinguished from the first frequency 
band, and the particular frequency band comprises the first 
frequency band and the second frequency band. 

3. The communication method of claim 1, wherein the 
communicating with the at least one other terminal comprises 
receiving data from the at least one other terminal using the 
particular frequency band in a predetermined fourth time 
section, and transmitting data to the at least one other terminal 
using the particular frequency band in a predetermined fifth 
time section, and the third time section comprises the fourth 
time section and the fifth time section, and the fifth time 
section is distinguished from the fourth time section. 

4. The communication method of claim 1, wherein the 
communicating with the at least one other terminal comprises 
communicating with the at least one other terminal using the 
particular frequency band in the third time section in a ran 
dom access mode. 

5. The communication method of claim 1, wherein the 
communicating with the at least one other terminal comprises 
receiving data from the at least one other terminal using the 
particular frequency band in a predetermined fourth time 
section, transmitting data to the at least one other terminal 
using the particular frequency band in a predetermined fifth 
time section, and communicating with the at least one other 
terminal using the particular frequency band in a predeter 
mined sixth time section in a random access mode, 

the third time section comprises the fourth time section, the 
fifth time section, and the sixth time section, 

the fifth time section is distinguished from the fourth time 
section, and 

the sixth time section is distinguished from the fourth time 
section and the fifth time section. 

6. A communication method of a terminal for communica 
tion between a plurality of terminals in an infrastructure net 
work comprising a base station and the plurality of terminals, 
the communication method comprising: 

receiving a downlink data from the base station in a par 
ticular time section using a first frequency band; 

transmitting an uplink data to the based Station in the par 
ticular time section using a second frequency band dis 
tinguished from the first frequency band; and 
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communicating with at least one other terminal in the par 
ticular time section using a third frequency band distin 
guished from the first frequency band and the second 
frequency band. 

7. The communication method of claim 6, wherein the 
communicating with the at least one other terminal comprises 
communicating with the base station using the third fre 
quency band in a first time section, and communicating with 
the at least one other terminal using the third frequency band 
in a second time section distinguished from the first time 
section, and the particular time section comprises the first 
time section and the second time section. 

8. A communication method of a terminal for communica 
tion between a plurality of terminals in an infrastructure net 
work comprising a base station and the plurality of terminals, 
the communication method comprising: 

receiving resource allocation information for communica 
tion with at least one other terminal from the base sta 
tion; 

determining whether to communicate with the at least one 
terminal based on the resource allocation information; 
and 

communicating with the base station or the at least one 
terminal based on the resource allocation information 
and a determination result, 

wherein the resource allocation information comprises: 
information about a first time section for reception of 

downlink data from the base station using a particular 
frequency band; 

information about a second time section for transmission 
of uplink data to the base station using the particular 
frequency band, the second time section being distin 
guished from the first time section; and 

information about a third time section for communication 
with the at least one terminal using the particular fre 
quency band, the third time section being distinguished 
from the first time section and the second time section. 

9. The communication method of claim 8, wherein the 
information about the third time section comprises informa 
tion about a first frequency band for communication with the 
base station in the third time section, the first frequency band 
being included in the particular frequency band; and infor 
mation about a second frequency band for communication 
with the at least one terminal in the third time section, the 
second frequency band being included in the particular fre 
quency band and distinguished from the first frequency band. 

10. A communication method of a terminal for communi 
cation between a plurality of terminals in an infrastructure 
network comprising a base station and the plurality of termi 
nals, the communication method comprising: 

receiving resource allocation information for communica 
tion with at least one other terminal from the base sta 
tion; 

determining whether to communicate with the at least one 
terminal based on the resource allocation information; 
and 

communicating with the base station or the at least one 
terminal based on the resource allocation information 
and a determination result, 

wherein the resource allocation information comprises: 
information about a first frequency band for reception of 

downlink data from the base station in a particular time 
section; 
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information about a second frequency band for transmis 
sion of uplink data to the base station in the particular 
time section, the second frequency band being distin 
guished from the first frequency band; and 

information about a third frequency band for communica 
tion with the at least one terminal in the particular time 
section, the third frequency band being distinguished 
from the first frequency band and the second frequency 
band. 

11. The communication method of claim 10, wherein the 
information about the third frequency band comprises infor 
mation about a first time section for communication with the 
base station using the third frequency band, the first time 
section being included in the particular time section, and 
information about a second time section for communication 
with the at least one terminal using the third frequency band, 
the second time section being included in the particular time 
section and distinguished from the first time section. 

12. A resource allocation method of a base station in an 
infrastructure network comprising the base station and a plu 
rality of terminals, one Super frame comprising a downlink 
resource, an uplink resource, and a terminal-to-terminal com 
munication resource, the resource allocation method com 
prising: 

allocating the downlink resource for downlink communi 
cation from the base station to at least one terminal 
among the plurality of terminals in the Super frame; 

allocating the uplink resource for uplink communication 
from the at least one terminal among the plurality of 
terminals to the base station in the Super frame; and 

allocating the terminal-to-terminal communication 
resource for communication between the plurality of 
terminals in the Super frame. 

13. The resource allocation method of claim 12, further 
comprising: 

acquiring information about traffic between the plurality of 
terminals, and 

determining whether to allocate the terminal-to-terminal 
communication resource based on the information about 
the traffic, 

wherein the allocating the downlink resource, the allocat 
ing the uplink resource, and the allocating the terminal 
to-terminal communication resource are based on a 
determination result. 

14. The resource allocation method of claim 12, wherein 
the plurality of terminals comprises a first terminal and a 
second terminal, and the allocating the terminal-to-terminal 
communication resource comprises allocating a first terminal 
communication resource for communication from the first 
terminal to the second terminal, and allocating a second ter 
minal communication resource for communication from the 
second terminal to the first terminal. 

15. The resource allocation method of claim 12, wherein 
the plurality of terminals communicate with each other using 
the terminal-to-terminal communication resource in a ran 
dom access mode. 

16. The resource allocation method of claim 12, wherein 
the plurality of terminals comprise a first terminal and a 
second terminal, and the allocating the terminal-to-terminal 
communication resource comprises allocating a first terminal 
communication resource for communication from the first 
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terminal to the second terminal, allocating a second terminal 
communication resource for communication from the second 
terminal to the first terminal, and allocating a third terminal 
communication resource for communication between the first 
terminal and the second terminal in a random access mode. 

k k k k k 
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