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[FIG. 4]
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[FIG. 12]

100

TARGET COMMUNICATION
DEVICE

. FIRST COOPERATIVE LEADING SECOND COOPERAT | VE
© COMMUN [ CAT [ ON COMMUN| GAT1ON COMMUNICATION
TERMINAL TERMINAL TERMINAL

DISTRIBUTED COMMUNICATION TERMINAL SET



Patent Application Publication  Oct. 23,2014 Sheet 12 of 23 US 2014/0313897 A1

[FIG. 13]

100
r— ]
| 100 |
I |
| |
| |
| |
I |
| FIRST TARGET SECOND TARGET |
| COMMUN | CAT 10N COMMUN | CAT | ON :
DEVICE TERM I NAL
R _
; §Jﬁ ybg 5
: LEADING COOPERAT I VE
: COMMUNICATION COMMUN | CAT I ON
TERMINAL TERMINAL

DISTRIBUTED COMMUNICATION TERMINAL SET



Patent Application Publication  Oct. 23,2014 Sheet 13 of 23 US 2014/0313897 A1

[FIG. 14]

Jf;g9o
- T
| 100 |
| |
| |
| |
| ééé&é;ﬂ |
| |
| FIRST TARGET SECOND TARGET |
| COMMUN 1 CAT | ON COMMUN | CAT | ON

DEVICE TERMINAL |

FIRST DISTRIBUTED
COMMUN | CATION
TERMINAL

——

§ ::: |
= |
|
|
|
|
|
|
|
|
oS |
|

L

—————————————————————————————————————————

\I‘ o I
q
AN

LEADING . SECOND COOPERAT | VE

. FIRST COOPERATIVE _
. COMMUNICATION COMMUNICATION ~ © COMMUNICATION
TERMINAL TERMINAL  © TERMINAL

_________________________________________

COMMUN | CATION
TERMINAL SET



Patent Application Publication  Oct. 23,2014 Sheet 14 of 23 US 2014/0313897 A1
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COMMUNICATION TERMINAL FOR
PERFORMING DISTRIBUTED
COMMUNICATION IN COMMUNICATION
SYSTEM AND COMMUNICATION METHOD
FOR SAME

TECHNICAL FIELD

[0001] The present invention relates to a distributed com-
munication method, and more particularly, to a communica-
tion terminal in which at least one terminal forms a backhaul
link with at least one cooperative communication terminal
and communicates with at least one target communication
device such as a base station or a repeater under cooperation
of'the at least one cooperative communication terminal which
forms the backhaul link and a communication method
thereof.

BACKGROUND ART

[0002] A demand on a multimedia service which requires
high quality, high capacity, and high transmission rate is
rapidly increased in a recent wireless communication system
but it is limited to guarantee requirements of a user with the
communication performance of a single communication ter-
minal when considering portability, power consumption, or
price.

[0003] Specifically, even though various techniques which
improve a communication performance such as a multiple
input multiple output (MIMO) technique, a diversity trans-
mission technique, or a multiplex-transmission technique,
have been developed, it is difficult to apply the technique to
the communication terminal due to problems in portability,
power consumption, or price.

SUMMARY OF THE INVENTION

[0004] The present invention has been made in an effort to
provide a communication terminal in which at least one ter-
minal forms a backhaul link with at least one cooperative
communication terminal and communicates with at least one
target communication device such as a base station or a
repeater under cooperation with the at least one cooperative
communication terminal which forms the backhaul link and a
communication method thereof.

[0005] However, an object of the present invention is not
limited to the above description and other objects which have
not been mentioned above will be more apparent to those
skilled in the art from a reading of the following description.

[0006] An aspect of the present invention provides a com-
munication method which performs distributed communica-
tion in a communication system, including: receiving, by a
first communication terminal, at least one first signal from at
least one target communication device; collecting, by the first
communication terminal, at least one second signal which is
received from the at least one target communication device by
at least one second communication terminal or collecting, by
the first communication terminal, at least one third signal
which is obtained by processing the at least one second signal
through a preset processing scheme by the at least one second
communication terminal; and combining, by the first com-
munication terminal, the at least one first signal and the at
least one second signal or combining, by the first communi-
cation terminal, the at least one first signal and the at least one
third signal.
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[0007] The present invention may further include: estab-
lishing, by the first communication terminal, a backhaul link
with each of the at least one second communication terminal
which performs distributed communication with the at least
one target communication device.

[0008] The present invention may further include: trans-
mitting, by the first communication terminal, selecting at
least one second candidate communication terminal to trans-
mit the selected at least one second candidate communication
terminal to the at least one target communication device; and
determining, by the first communication terminal, the at least
one second communication from the at least one second can-
didate communication terminal.

[0009] The present invention may further include: tenta-
tively determining, by the first communication terminal, the
at least one second communication terminal to transmit the at
least one second communication terminal which is tentatively
determined to the at least one target communication device;
and approving, by the at least one target communication
device, the at least one second communication terminal
which is tentatively determined.

[0010] The first communication terminal may determine
the at least one second candidate communication terminal or
the at least one second communication terminal using at least
one of a backhaul link characteristic, an access link charac-
teristic, and a communication terminal radio access technol-
ogy (RAT) characteristic.

[0011] The present invention may further include: index-
ing, by the first communication terminal, each of the first
communication terminal and the at least one second commu-
nication terminal or indexing, by the first communication
terminal, each of at least one antenna which is equipped in the
first communication terminal and at least one antenna which
is equipped in the at least one second communication termi-
nal.

[0012] The backhaul link may include at least one of a
wired backhaul link and a wireless backhaul link and the
wireless backhaul link includes at least one of an in-band
backhaul link and an out-band backhaul link.

[0013] The preset processing scheme may include at least
one of a receiving scheme, a demodulating scheme, a decod-
ing scheme, and a hybrid automatic repeat requests (HARQ)
scheme.

[0014] At least one of RATs of the first communication
terminal and at least one of RATs of the at least one second
communication terminal may be same or different from each
other.

[0015] Atleast one of the first communication terminal and
the at least one second communication terminal may use the
same resource or different resources.

[0016] The first communication terminal may receive one
of the same information, different information, mixed infor-
mation, the same signal, and different signals from each of as
at least two of a plurality of target communication devices.
[0017] Inthe collecting of at least one signal, the first com-
munication terminal may collect at least one second signal
which is received from a part of target communication
devices among a plurality of target communication devices
by the at least one second communication terminal or collect
at least one third signal which is obtained by processing the at
least one second signal, which is received from the part of
target communication devices by the at least one second
communication terminal, through the preset processing
scheme, and the first communication terminal collects at least
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one second signal which is received from another part of the
target communication devices among the plurality of target
communication devices by the at least one second communi-
cation terminal or at least one third signal which is obtained
by processing the at least one second signal, which is received
from another part of the target communication devices by the
at least one second communication terminal, through the
preset processing scheme.

[0018] The first communication terminal may collect at
least one second signal which is received from the part of
target communication devices among the plurality of target
communication devices by a part of communication termi-
nals among at least one second communication terminal or at
least one third signal which is obtained by processing at least
one second signal, which is received from the part of target
communication devices by the part of communication termi-
nals, by the preset processing scheme, and the first commu-
nication terminal may collect at least one second signal which
is received from another part of the target communication
devices among a plurality of target communication devices
by another part of the second communication terminals or
collect at least one third signal which is obtained by process-
ing the at least one second signal, which is received from
another part of the target communication devices by the
another part of the second communication terminals, through
the preset processing scheme.

[0019] Inthe collecting of at least one signal, the first com-
munication terminal may ask the at least one second commu-
nication terminal for the at least one signal or the at least one
second communication terminal may provide the at least one
signal to the first communication terminal.

[0020] The first communication terminal may communi-
cate with at least two of a plurality of target communication
devices using the same resource or different resources.
[0021] RATs of at least two of the plurality of target com-
munication devices may be same or RAT's of the at least two
target communication devices may be different from each
other.

[0022] Inthe combining, the first communication terminal
may combine the at least one first signal and the at least one
second signal or the at least one first signal and the at least one
third signal using any one of a diversity combining method, a
multiplex-combining method, a cooperative combining
method, and a hybrid combining method.

[0023] The at least one first signal and the at least one
second signal or the at least one third signal may be any one
of the same information, different information, and mixed
information.

[0024] Inthe combining of at least two signals, at least one
signal which is obtained by processing the at least one first
signal using the same scheme as the preset processing scheme
through which the at least one third signal is obtained may be
combined with the at least one third signal.

[0025] The present invention may further include: obtain-
ing, by the first communication terminal, channel state infor-
mation by directly measuring channel state information
between the first communication terminal and the at least one
target communication device and between the at least one
second communication terminal and the at least one target
communication device using signals which are directly
received by the first communication terminal and a part of
received signals collected from the at least one second com-
munication terminal or obtaining, by the first communication
terminal, channel state information by directly measuring a
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part of channel state information between the first communi-
cation terminal and the at least one second communication
terminal and the at least one target communication device
using signals which are directly received by the first commu-
nication terminal and a part of received signals collected from
a part of the at least one second communication terminal and
receiving another part of the channel state information from
another part of the second communication terminal among
the at least one second communication terminal.

[0026] Another aspect of the present invention provides a
communication method which performs distributed commu-
nication in a communication system, including creating, by a
first communication terminal, at least one first signal to be
directly transmitted to at least one target communication
device, at least one second signal to be distributively trans-
mitted to at least one second communication terminal, or
creating, by the first communication terminal, at least one
third signal which is required to create the at least one second
signal by performing a preset processing scheme; transmit-
ting, by the first communication terminal, the created at least
one first signal to the at least one target communication
device; and providing, by the first communication terminal,
the created at least one second signal or at least one third
signal to the at least one second communication terminal.
[0027] The present invention may further include: estab-
lishing, by the first communication terminal, a backhaul link
with each of the at least one second communication terminal
which performs distributed communication with the at least
one target communication device.

[0028] The present invention may further include: trans-
mitting, by the first communication terminal, selecting at
least one second candidate communication terminal to trans-
mit the selected at least one second candidate communication
terminal to the at least one target communication device; and
determining, by the first communication terminal, the at least
one second communication from the at least one second can-
didate communication terminal.

[0029] The present invention may further include: tenta-
tively determining, by the first communication terminal, the
at least one second communication terminal to transmit the at
least one second communication terminal which is tentatively
determined to the at least one target communication device;
and approving, by the at least one target communication
device, the at least one second communication terminal
which is tentatively determined.

[0030] The first communication terminal may determine
the at least one second candidate communication terminal or
the at least one second communication terminal using at least
one of a backhaul link characteristic, an access link charac-
teristic, and a communication terminal RAT characteristic.
[0031] The present invention may further include: index-
ing, by the first communication terminal, the first communi-
cation terminal and the at least one second communication
terminal or indexing at least one antenna which is equipped in
the first communication terminal and at least one antenna
which is equipped in the at least one second communication
terminal.

[0032] The backhaul link may include at least one of a
wired backhaul link and a wireless backhaul link and the
wireless backhaul link includes at least one of an in-band
backhaul link and an out-band backhaul link.

[0033] Inthe creating of at least one third signal by the first
communication, the at least one third signal may include at
least one of a transmitting method, a transmission resource, a
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modulating method, an encoding method, a transmission
time, a carrier frequency, a transmission sequence, an infor-
mation processing method, transmission data, a modulated
signal, and an encoded signal.

[0034] At least one of RATs of the first communication
terminal and at least one of RAT's of the at least one second
communication terminal may be same or different from each
other.

[0035] Atleast one of the first communication terminal and
the at least one second communication terminal may use the
same resource or different resources.

[0036] The first communication terminal may transmit one
of the same information, different information, mixed infor-
mation, the same signal, and different signals from each of at
least two of a plurality of target communication devices.
[0037] In the creating of at least one signal, the first com-
munication terminal may create at least one first signal or
create at least one third signal which is required to create the
at least one second signal by performing a preset processing
scheme to be distributively transmitted to the part of target
communication devices among a plurality of target commu-
nication devices through at least one second communication
terminal and create at least one second signal to be distribu-
tively transmitted to another part of the target communication
devices among the plurality of target communication devices
through the at least one second communication terminal or at
least one third signal which is required to create the at least
one second signal by performing a preset processing scheme.
[0038] The first communication terminal may create at
least one second signal or at least one third signal which is
required to create the at least one second signal by performing
apreset processing scheme to be distributively transmitted to
the part of target communication devices among a plurality of
target communication devices through a part of the at least
one second communication terminal and create at least one
second signal or create at least one third signal which is
required to create the at least one second signal by performing
apreset processing scheme to be distributively transmitted to
another part of the target communication devices among the
plurality of target communication devices through another
part of the second communication terminal among the at least
one second communication terminal.

[0039] The first communication terminal may communi-
cate with at least two of a plurality of target communication
devices using the same resource or different resources.
[0040] RATSs of at least two of the plurality of target com-
munication devices may be same or RAT's of the at least two
target communication devices may be different from each
other.

[0041] In the creating of at least one signal, the first com-
munication terminal may create the at least one first signal
and the at least one second signal or the at least one first signal
and the at least one third signal using any one of diversity
transmission, multiplex transmission, and hybrid transmis-
sion.

[0042] The at least one first signal and the at least one
second signal or the at least one first signal and the at least one
third signal may be any one of the same information, different
information, and mixed information.

[0043] The present invention may further include: obtain-
ing, by the first communication terminal, channel state infor-
mation by directly measuring channel state information
between the first communication terminal and the at least one
target communication device and between the at least one
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second communication terminal and the at least one target
communication device using signals which are directly
received by the first communication terminal and a part of
received signals collected from the at least one second com-
munication terminal or obtaining, by the first communication
terminal, channel state information by directly measuring a
part of channel state information between the first communi-
cation terminal and the at least one target communication
device and between the at least one second communication
terminal and the at least one target communication device
using signals which are directly received by the first commu-
nication terminal and the part of received signals collected
from a part of the at least one second communication terminal
among the at least one second communication terminal and
by being offered another part of the channel state information
from another part of the second communication terminal
among the at least one second communication terminal.
[0044] Another aspect of the present invention provides a
communication system in which a communication terminal
communicates with at least one target communication device
under cooperation of at least one cooperative communication
terminal, the communication terminal including: a transceiv-
ing unit which receives at least one first signal from the at least
one target communication device; a collecting unit which
collects at least one second signal, which is received from the
at least target communication device by the at least one coop-
erative communication terminal or at least one third signal
which is obtained by processing the at least one second signal
through the preset processing scheme, by the at least one
cooperative communication terminal; and a combining unit
which combines the received at least one first signal and the
collected at least one second signal or the at least one first
signal and the at least one third signal.

[0045] The present invention may further include an estab-
lishing unit which establishes a backhaul link with each ofthe
at least one cooperative communication terminal which dis-
tributively communicates with the at least one target commu-
nication device.

[0046] Further, the present invention may further include
an establishing unit which selects at least one candidate coop-
erative communication terminal and transmits the selected at
least one candidate cooperative communication terminal to
the at least one target communication device and receives the
at least one cooperative communication terminal determined
among the at least one cooperative communication terminal
from the at least one target communication device.

[0047] The present invention may further include: an estab-
lishing unit which tentatively determines at least one coop-
erative communication terminal and transmits the tentatively
determined at least one cooperative communication terminal
to the at least one target communication device and receives
approval for the at least one cooperative communication ter-
minal which is tentatively determined from the at least one
target communication device.

[0048] The establishing unit may determine the at least one
cooperative communication terminal which distributively
communicates with the at least one target communication
device using at least one of a backhaul link characteristic, an
access link characteristic, and a communication terminal
RAT characteristic.

[0049] The present invention may further include: an
indexing unit which indexes the communication terminal and
the at least one cooperative communication terminal or at
least one antenna which is equipped in the leading commu-
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nication terminal and at least one antenna which is equipped
in the at least one cooperative communication terminal. The
backhaul link may include at least one of a wired backhaul
link and a wireless backhaul link and the wireless backhaul
link includes at least one of an in-band backhaul link and an
out-band backhaul link.

[0050] The preset processing scheme may include at least
one of a receiving scheme, a demodulating scheme, a decod-
ing scheme, and a hybrid automatic repeat requests (HARQ)
scheme.

[0051] Atleast one of RATs of the communication terminal
and at least one of RATs of the at least one cooperative
communication terminal may be same or different from each
other.

[0052] At least one of the communication terminal and the
at least one cooperative communication terminal may use the
same resource or different resources.

[0053] The communication terminal may receive one of the
same information, different information, mixed information,
the same signal, and different signals from each of at least two
of a plurality of target communication devices.

[0054] The collecting unit may collect at least one second
signal which is received from a part of target communication
devices among a plurality of target communication devices
by the at least one cooperative communication terminal or at
least one third signal which is obtained by processing at least
one second signal, which is received from the part of target
communication devices by the at least one cooperative com-
munication terminal, through the preset processing scheme,
and collect at least one second signal which is received from
another part of the target communication devices among a
plurality of target communication devices by the at least one
cooperative communication terminal or at least one third
signal which is obtained by processing at least one second
signal, which is received from another part of the target com-
munication devices by the at least one cooperative commu-
nication terminal, through the preset processing scheme.

[0055] The collecting unit may collect at least one second
signal which is received from the part of target communica-
tion devices among a plurality of target communication
devices by a part cooperative communication terminals
among at least one cooperative communication terminal or at
least one third signal which is obtained by processing at least
one second signal, which is received from the part of target
communication devices by the part cooperative communica-
tion terminals, by the preset processing scheme, and collect at
least one second signal which is received from another part of
the target communication devices among a plurality of target
communication devices by another part of the cooperative
communication terminals or at least one third signal which is
obtained by processing at least one second signal, which is
received from another part of the target communication
devices by another part of the cooperative communication
terminals, by the preset processing scheme.

[0056] The collecting unit may request the at least one
second signal or the at least one third signal of the at least one
cooperative communication terminal or receive the at least
one second signal or the at least one third signal from the at
least one cooperative communication terminal.

[0057] The communication terminal may communicate
with at least two of a plurality of target communication
devices using the same resource or different resources.
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[0058] RATs of at least two of the plurality of target com-
munication devices may be same or RATs of the at least two
target communication devices may be different from each
other.

[0059] The collecting unit may combine the at least one
first signal and the at least one second signal or the at least one
first signal and the at least one third signal using any one of a
diversity combining method, a multiplex-combining method,
a cooperative combining method, and a hybrid combining
method.

[0060] The at least one first signal and the at least one
second signal or the at least one third signal may be any one
of the same information, different information, and mixed
information.

[0061] The collecting unit may combine at least one signal
which is obtained by processing the at least one first signal
using the same scheme as the preset processing scheme
through which the at least one third signal is obtained with the
at least one third signal.

[0062] The present invention may further include: an
obtaining unit which obtains channel state information by
directly measuring channel state information between the
communication terminal and the at least one cooperative
communication terminal and the at least one target commu-
nication device using signals which are directly received by
the communication terminal and a part of received signals
collected from the at least one cooperative communication
terminal or obtains channel state information by directly mea-
suring a part of channel state information between the com-
munication terminal and the at least one cooperative commu-
nication terminal and the at least one target communication
device using signals which are directly received by the com-
munication terminal and the part of received signals collected
from a part of the at least one cooperative communication
terminal among the at least one cooperative communication
terminal and by being offered another part of the channel state
information from another part of the cooperative communi-
cation terminal among the at least one cooperative commu-
nication terminal.

[0063] Another aspect of the present invention provides a
communication system in which a communication terminal
communicates with at least one target communication device
under cooperation of at least one cooperative communication
terminal and the communication terminal may include a cre-
ating unit which creates at least one first signal to be directly
transmitted to at least one target communication device, at
least one second signal to be distributively transmitted to at
least one cooperative communication terminal, or at least one
third signal which is required to create the at least one second
signal by performing a preset processing scheme; and a trans-
ceiving unit which transmits at least one created first signal to
the at least one target communication device and provide the
atleast one second signal or at least one third signal which are
created to at least one cooperative communication terminal.
[0064] The present invention may further include an estab-
lishing unit which establishes a backhaul link with each ofthe
at least one cooperative communication terminal which dis-
tributively communicates with the at least one target commu-
nication device.

[0065] Further, the present invention may further include
an establishing unit which selects at least one candidate coop-
erative communication terminal and transmits the selected at
least one candidate cooperative communication terminal to
the at least one target communication device and receives the
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at least one cooperative communication terminal determined
among the at least one cooperative communication terminal
from the at least one target communication device.

[0066] The present invention may further include: an estab-
lishing unit which tentatively determines at least one coop-
erative communication terminal and transmits the tentatively
determined at least one cooperative communication terminal
to the at least one target communication device and receives
approval for the at least one cooperative communication ter-
minal which is tentatively determined from the at least one
target communication device.

[0067] The establishing unit may determine the at least one
cooperative communication terminal which distributively
communicates with the at least one target communication
device using at least one of a backhaul link characteristic, an
access link characteristic, and a communication terminal
RAT characteristic and establishes with the determined at
least one cooperative communication terminal.

[0068] The present invention may further include: an
indexing unit which indexes the communication terminal and
the at least one cooperative communication terminal or at
least one antenna which is equipped in the first communica-
tion terminal and at least one antenna which is equipped in the
at least one cooperative communication terminal.

[0069] The backhaul link may include at least one of a
wired backhaul link and a wireless backhaul link and the
wireless backhaul link includes at least one of an in-band
backhaul link and an out-band backhaul link.

[0070] The creating unit may create the at least one third
signal so as to include at least one of a transmitting method, a
transmission resource, a modulating method, an encoding
method, a transmission time, a carrier frequency, a transmis-
sion sequence, an information processing method, transmis-
sion data, a modulated signal, and an encoded signal.

[0071] Atleast one of RATs of the communication terminal
and at least one of RATs of the at least one cooperative
communication terminal may be same or different from each
other.

[0072] At least one of the communication terminal and the
at least one cooperative communication terminal may use the
same resource or different resources.

[0073] The communication terminal may receive one of the
same information, different information, mixed information,
the same signal, and different signals from each of at least two
of a plurality of target communication devices.

[0074] The creating unit may create at least one first signal
to be distributively transmitted to the part of target commu-
nication devices among a plurality of target communication
devices through at least one cooperative communication ter-
minal by the communication terminal or at least one third
signal which is required to create the at least one second
signal by performing a preset processing scheme and create at
least one second signal to be distributively transmitted to
another part of the target communication devices among the
plurality of target communication devices through the at least
one cooperative communication terminal or at least one third
signal which is required to create the at least one second
signal by performing a preset processing scheme.

[0075] The creating unit may create at least one first signal
to be distributively transmitted to the part of target commu-
nication devices among a plurality of target communication
devices through the part of cooperative communication ter-
minal among the at least one cooperative communication
terminal by the communication terminal or at least one third
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signal which is required to create the at least one second
signal by performing a preset processing scheme and create at
least one second signal to be distributively transmitted to
another part of the target communication devices among the
plurality of target communication devices through another
part of the second communication terminal among the at least
one second communication terminal or at least one third
signal which is required to create the at least one second
signal by performing a preset processing scheme.

[0076] The first communication terminal may communi-
cate with at least two of a plurality of target communication
devices using the same resource or different resources. RATs
of at least two of the plurality of target communication
devices may be same or RATs of the at least two target
communication devices may be different from each other.
[0077] The creating unit may create the at least one first
signal and the at least one second signal or the at least one first
signal and the at least one third signal using any one of
diversity transmission, multiplex transmission, and hybrid
transmission.

[0078] The at least one first signal and the at least one
second signal or the at least one third signal may be any one
of the same information, different information, and mixed
information.

[0079] The present invention may further include: an
obtaining unit which obtains channel state information by
directly measuring channel state information between the
communication terminal and the at least one cooperative
communication terminal and the at least one target commu-
nication device using signals which are directly received by
the communication terminal and a part of received signals
collected from the at least one cooperative communication
terminal or obtains channel state information by directly mea-
suring a part of channel state information between the com-
munication terminal and the at least one cooperative commu-
nication terminal and the at least one target communication
device using signals which are directly received by the com-
munication terminal and the part of received signals collected
from a part of the at least one cooperative communication
terminal among the at least one cooperative communication
terminal and by being offered another part of the channel state
information from another part of the cooperative communi-
cation terminal among the at least one cooperative commu-
nication terminal.

[0080] By doing this, a communication terminal according
to an exemplary embodiment of the present invention forms a
backhaul link with each of at least one cooperative commu-
nication terminal and communicates with at least one target
communication device such as a base station or a repeater,
distributively with the cooperative communication terminal
in which the backhaul link is formed, thereby increasing a
transmission rate through distributed transmission multiplex-
ing.

[0081] Further, a communication terminal according to an
exemplary embodiment of the present invention forms a
backhaul link with each of at least one cooperative commu-
nication terminal and communicates with at least one target
communication device distributively with the cooperative
communication terminal in which the backhaul link is
formed, thereby improving a signal quality through distrib-
uted transmission diversity transceiving.

[0082] Further, a communication terminal according to an
exemplary embodiment of the present invention forms a
backhaul link with each of at least one cooperative commu-
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nication terminal and communicates with at least one target
communication device distributively with the cooperative
communication terminal in which the backhaul link is
formed, thereby reducing a load of a network.

Further, a communication terminal according to an exem-
plary embodiment of the present invention forms a backhaul
link with each of at least one cooperative communication
terminal and communicates with at least one target commu-
nication device distributively with the cooperative communi-
cation terminal in which the backhaul link is formed, thereby
efficiently using a system resource.

[0083] Further, a communication terminal according to an
exemplary embodiment of the present invention forms a
backhaul link with each of at least one cooperative commu-
nication terminal and communicates with at least one target
communication device distributively with the cooperative
communication terminal which forms the backhaul link,
thereby allowing an N-screen technique which operates like
one communication terminal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0084] FIG. 1 is a diagram illustrating a system which
provides distributed communication according to an exem-
plary embodiment of the present invention.

[0085] FIG. 2 is a first view illustrating a method for con-
figuring a distributed communication terminal set.

[0086] FIG. 3 is a second view illustrating a method for
configuring a distributed communication terminal set.
[0087] FIG. 4 is a third view illustrating a method for con-
figuring a distributed communication terminal set.

[0088] FIG. 5 is a fourth view illustrating a method for
configuring a distributed communication terminal set.
[0089] FIG. 6 is a fifth view illustrating a method for con-
figuring a distributed communication terminal set.

[0090] FIG. 7 is a sixth view illustrating a method for con-
figuring a distributed communication terminal set.

[0091] FIG. 8 is a diagram illustrating a method for estab-
lishing a backhaul link according to an exemplary embodi-
ment of the present invention.

[0092] FIG. 9is a view illustrating a method for forming a
wired backhaul link.

[0093] FIG. 10 is a first view illustrating a method for
forming a wireless backhaul link.

[0094] FIG. 11 is a second view illustrating a method for
forming a wireless backhaul link.

[0095] FIG. 12 is a first view illustrating a method for
receiving a signal in a distributed communication terminal
set.

[0096] FIG. 13 is a second view illustrating a method for
receiving a signal in a distributed communication terminal
set.

[0097] FIG. 14 is a third view illustrating a method for
receiving a signal in a distributed communication terminal
set.

[0098] FIG. 15 is a first view illustrating a method for
transmitting a signal in a distributed communication terminal
set.

[0099] FIG. 16 is a second view illustrating a method for
transmitting a signal in a distributed communication terminal
set.

[0100] FIG. 17 is a third view illustrating a method for
transmitting a signal in a distributed communication terminal
set.
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[0101] FIG. 18is a view illustrating a signal diversity trans-
mitting method.

[0102] FIG. 19 is a view illustrating a signal multiplexing
method.

[0103] FIG. 20 is a first view illustrating a hybrid transmit-
ting method.

[0104] FIG. 21 is a second view illustrating a hybrid trans-
mitting method.

[0105] FIG. 22 is a view illustrating a communication ter-

minal indexing method for a distributed communication ter-
minal set.

[0106] FIG. 23 is a view illustrating an antenna indexing
method for a distributed communication terminal set.

[0107] FIG. 24 is a view illustrating a method for obtaining
channel state information.

[0108] FIG. 25 is a diagram illustrating a detailed configu-
ration of a communication terminal according to an exem-
plary embodiment of the present invention.

[0109] It should be understood that the appended drawings
are not necessarily to scale, presenting a somewhat simplified
representation of various features illustrative of the basic
principles of the invention. The specific design features of the
present invention as disclosed herein, including, for example,
specific dimensions, orientations, locations, and shapes will
be determined in part by the particular intended application
and use environment.

[0110] Inthefigures, reference numbers refer to the same or
equivalent parts of the present invention throughout the sev-
eral figures of the drawing.

DETAILED DESCRIPTION

[0111] Hereinafter, acommunication terminal for perform-
ing distributed communication in a communication system
according to an exemplary embodiment of the present inven-
tion and a method thereof will be described with reference to
FIGS. 1 to 25. Parts which are required to understand an
operation and an effect of the present invention will be mainly
described in detail. Throughout the specification, like refer-
ence numerals of the drawings denote like components. Fur-
ther, in the description of the exemplary embodiment, if it is
considered that specific description of related known configu-
ration or function may cloud the gist of the present invention,
the detailed description thereof will be omitted.

[0112] Specifically, the present invention suggests a new
way in which at least one communication terminal forms a
backhaul link with each of at least one cooperative commu-
nication terminal and communicates with at least one target
communication device such as a base station or a repeater
under cooperation with the at least one cooperative commu-
nication terminal which forms the backhaul link.

[0113] FIG. 1 is a diagram illustrating a system which
provides distributed communication according to an exem-
plary embodiment of the present invention.

[0114] As illustrated in FIG. 1, a system which provides
distributed communication according to an exemplary
embodiment of the present invention includes at least one
target communication device 100, a leading communication
terminal 200, and at least one cooperative communication
terminal 300.

[0115] In this case, the leading communication terminal
200 indicates a terminal which communicates with at least
one target communication device 100 and the at least one
cooperative communication terminal 300 indicates a terminal
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which performs distributed communication between the lead-
ing communication terminal 200 and the at least one target
communication device 100.

[0116] When the leading communication terminal 200
receives signals from L target communication devices, the
leading communication terminal 200 directly receives only a
part of reception signals to be received from the L target
communication devices and M cooperative reception com-
munication terminals receive another part of the signals
among the reception signals which need to be received by the
leading communication terminal from the L. target commu-
nication devices and provide the received signals to the lead-
ing communication terminal or provide a signal, which is
obtained by processing another part of the reception signals
by a predetermined method, to the leading communication
terminal.

[0117] The leading communication terminal 200 estab-
lishes a backhaul link together with the M cooperative recep-
tion communication terminals and collects another part of the
reception signals or signals obtained by processing another
part of the reception signals by a predetermined method,
through the backhaul link from the M cooperative reception
communication terminal.

[0118] In this case, the leading communication terminal
collects another part of the reception signals or signals
obtained by processing another part of the reception signals
by a predetermined method from the M cooperative reception
communication terminals and combines the reception signals
which are directly received from the L target communication
devices and another part of the signals or the signals obtained
by processing another part of the reception signals by a pre-
determined method, which are collected from the M coopera-
tive reception communication terminal.

[0119] Incontrast, when the leading communication termi-
nal 200 transmits signals to the L target communication
devices, the leading communication terminal 200 may create
direct transmission signals to be directly transmitted to the L
target communication devices, other transmission signals to
be transmitted through N distributed transmission communi-
cation terminals or signals which are required for the N coop-
erative communication terminals to create different transmis-
sion signals.

[0120] In this case, the leading communication terminal
200 directly transmits the transmission signals to the L. target
communication devices and establishes a backhaul link with
each of the N distributed transmission communication termi-
nals and provides another part of the transmission signals to
be transmitted to the L target communication devices through
the N distributed transmission communication terminals or
signals which are required to create another part of the trans-
mission signals to be transmitted to the L target communica-
tion devices by the N cooperative communication terminals,
through the backhaul link to the N distributed transmission
communication terminals.

[0121] Accordingly, the leading communication terminal
200 transmits a part of transmission signals to be directly
transmitted to the L target communication devices and the N
distributed transmission communication terminals transmit
another part of the provided transmission signals to the L
target communication devices or transmit signals obtained by
creating another part of the transmission signals by a prede-
termined method, to the L target communication devices.
[0122] In this case, the leading communication terminal
200 establishes a backhaul link with each of the N distributed
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transmission communication terminals and provides another
part of the transmission signals to be transmitted to the N
distributed transmission communication terminals or signals
which are required to create another part of the transmission
signals through the backhaul link.

[0123] Here, the leading communication terminal 200 and
the M cooperative communication terminals may be config-
ured as a distributed communication terminal set for distrib-
uted reception and the leading communication terminal 200
and the N cooperative communication terminals may be con-
figured as a distributed communication terminal set for dis-
tributed transmission.

[0124] Inthis case, some or all of the M cooperative recep-
tion communication terminals may serve as cooperative
transmission communication terminals, and some or all of'the
N cooperative transmission communication terminals may
serve as cooperative reception communication terminals.
Each of the communication terminal 200, the M cooperative
reception communication terminals, and the N cooperative
transmission communication terminals may include at least
one antenna. Further, the target communication devices 100
may be concepts including a base station, a relay, a repeater,
a femtocell base station, a relay transmission femtocell base
station, a terminal, and a relay transmission terminal and each
of'them may include at least one antenna.

[0125] Further, the cooperative communication terminal
which assists communication between the leading communi-
cation terminal 200 and at least one target communication
device is divided into a cooperative reception communication
terminal and a cooperative transmission communication ter-
minal and the cooperative reception communication terminal
and the cooperative transmission communication terminal
may be the same terminal or different terminals.

[0126] Further, at least one of the cooperative communica-
tion terminals of the distributed communication terminal set
may serve as a leading communication terminal of another
distributed communication terminal set or a cooperative com-
munication terminal of another distributed communication
terminal set. In addition, the leading communication terminal
may serve as a leading communication terminal of another
distributed communication terminal set or a cooperative com-
munication terminal of another distributed communication
terminal set.

[0127] The leading communication terminal 200 requires,
for example, a signal receiving function, a signal collecting
function, a signal combining function, a transmission signal
creating function for every communication terminal, a signal
transmitting function, a signal distributing function, and a
backhaul link establishing function in order to communicate
with at least one target communication device with assistance
of at least one cooperative communication terminal. Each
function will be described in detail as follows.

[0128] 1) Signal receiving function: The leading commu-
nication terminal 200 may directly receive at least one recep-
tion signal among reception signals to be received from at
least one target communication device.

[0129] 2) Signal collecting function: The leading commu-
nication terminal 200 may collect at least one reception signal
which is received by at least one cooperative communication
terminal from at least one target communication device or at
least one signal which is obtained by processing at least one
reception signal by a predetermined method, from at least one
cooperative communication terminal. In this case, the leading
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communication terminal 200 may request a reception signal
to at least one cooperative communication terminal and
receive the reception signal.

[0130] 3) Signal combining function: The leading commu-
nication terminal 200 may combine at least one reception
signal which is directly received from the at least one target
communication device with another part of the at least one
reception signal which is collected from the at least one
cooperative communication terminal or at least one signal
which is obtained by the at least one cooperative communi-
cation terminal by processing another part of the at least one
reception signal by a predetermined method.

[0131] When the leading communication terminal 200 col-
lects the signals which are obtained by processing another
part of the at least one reception signal, which is received by
the at least one cooperative communication terminal, by a
predetermined method, the leading communication terminal
200 may combine the signals after processing at least one
reception signal by the same scheme as a preset scheme which
processes another part of the at least one reception signal
received by the at least one cooperative communication ter-
minal.

[0132] In this case, the leading communication terminal
200 may combine signals using any one of a diversity com-
bining method, a multiplex-combining method, a cooperative
combining method, and a hybrid combining method.

[0133] 4) Transmission signal creating function for every
communication terminal: The leading communication termi-
nal 200 may create a transmission signal to be directly trans-
mitted to at least one target communication device and other
transmission signal to be transmitted to at least one target
communication device by at least one cooperative communi-
cation terminal which configures a distributed communica-
tion terminal set or a signal which is required to create other
transmission signal which is processed by the at least one
cooperative communication terminal by a predetermined
method to be transmitted.

[0134] In this case, the leading communication terminal
200 may create signals to be distributively transmitted using
any one of a diversity transmitting method, a multiplex trans-
mitting method, and a hybrid transmitting method.

[0135] Further, the signal which is required to create other
second transmission signal to be transmitted by the at least
one cooperative communication terminal may include a
transmitting method, a transmission resource, a modulating
method, an encoding method, a transmission time, a carrier
frequency, a transmission sequence, an information process-
ing method, transmission data, a modulated signal, and an
encoded signal.

[0136] 5) Signal transmitting function: The leading com-
munication terminal 200 may transmit some or all of signals
to be transmitted to at least one target communication device.
[0137] 6) Signal distributing function: The leading commu-
nication terminal 200 may provide a part of signals to be
transmitted to at least one target communication device to at
least one cooperative communication terminal or provide a
signal required to create a part of signals to be transmitted to
at least one cooperative communication terminal.

[0138] 7) Backhaul link establishing function: The leading
communication terminal may establish a backhaul link with
each of at least one cooperative communication terminal
which configures the distributed communication terminal set.
Here, the backhaul link may refer to a communication link
through which the leading communication terminal transmits
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and receives a transmission signal, transmission data, a recep-
tion signal, reception data, control information, and channel
state information to and from at least one distributed commu-
nication terminal.

[0139] The cooperative communication terminal 300
requires a signal receiving function, a reception signal pro-
cessing function, a reception signal providing function, a
signal transmitting function, a transmission signal creating
function, a transmission signal collecting function, and a
backhaul link establishing function in order to assist commu-
nication between the leading communication terminal 200
and the at least one target communication device 100. Among
the above functions, the signal receiving function, the signal
transmitting function, and the backhaul link establishing
function are the same as those of the leading communication
terminal 200 so that the description thereof will be omitted
and other functions will be described in detail as follows:
[0140] 1) Reception signal processing function: The coop-
erative communication terminal receives a part of reception
signals among reception signals to be received by the leading
communication terminal from the at least one target commu-
nication device and creates a signal to be provided to the
leading communication terminal by processing the part of
reception signals by a predetermined method.

[0141] The method which processes a part of reception
signals by the cooperative communication terminal may
include a receiving scheme, a demodulating scheme, a decod-
ing scheme, and a hybrid automatic repeat request (HARQ)
scheme.

[0142] 2) Reception signal providing function: The coop-
erative communication terminal may provide the part of
reception signals which are received from at least one target
communication device and a signal which is obtained by
processing the part of reception signals, to the leading com-
munication terminal through the backhaul link.

[0143] 3) Transmission signal creating function: The coop-
erative communication terminal may receive a signal
required to create a part of transmission signals from the
leading communication terminal and create the part of trans-
mission signals to be transmitted to at least one target com-
munication device by the leading communication terminal
using the signal and in accordance with another predeter-
mined method.

[0144] 4) Transmission signal collecting function: The
cooperative communication terminal may receive or request a
part of transmission signals to be transmitted to at least one
target communication device or a signal required creating the
part of transmission signals, from the leading communication
terminal.

[0145] The leading communication terminal according to
the exemplary embodiment of the present invention may con-
figure at least one cooperative communication terminal and
the leading communication terminal itself as a distributed
communication terminal set for the purpose of distributed
communication with at least one target communication
device. Next, various embodiments of configuring the distrib-
uted communication terminal set will be described. Here, it is
limited that the distributed communication terminal set
including the leading communication terminal and two or less
cooperative communication terminals is configured for the
convenience of description, but a distributed communication
terminal set including the leading communication terminal
and three or more cooperative communication terminals may
be configured. It is further limited that the leading communi-
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cation terminal communicates with two or less target com-
munication devices but the leading communication terminal
may communicate with three or more target communication
devices in the same manner.

FIG. 2 is a first view illustrating a method for configuring a
distributed communication terminal set.

[0146] As illustrated in FIG. 2, a first communication ter-
minal among three communication terminals around the lead-
ing communication terminal is determined as a cooperative
communication terminal and the leading communication ter-
minal and the first communication terminal is configured as
the distributed communication terminal set to communicate
with the target communication device.

[0147] FIG. 3 is a second view illustrating a method for
configuring a distributed communication terminal set.
[0148] As illustrated in FIG. 3, a first communication ter-
minal and a second communication terminal among three
communication terminals around the leading communication
terminal are determined as cooperative communication ter-
minals and the leading communication terminal, the first
communication terminal, and the second communication ter-
minal are configured as the distributed communication termi-
nal set to communicate with two target communication
devices.

[0149] FIG. 4 is a third view illustrating a method for con-
figuring a distributed communication terminal set.

[0150] As illustrated in FIG. 4, among three communica-
tion terminals around the leading communication terminal,
the first communication terminal and the second communi-
cation terminal are determined as cooperative communica-
tion terminals for transmission and the second communica-
tion terminal and a third communication terminal are
determined as cooperative communication terminal for
reception so that the leading communication terminal, the
first communication terminal, and the second communication
terminal are configured as a distributed communication ter-
minal set for transmission to transmit a signal to the target
communication device and the leading communication ter-
minal, the second communication terminal, and the third
communication terminal are configured as a distributed com-
munication terminal set for reception to receive a signal from
the target communication device.

[0151] Inthiscase, at least one cooperative communication
terminal which belongs to the distributed communication
terminal set for transmission and at least one cooperative
communication terminal which belongs to the distributed
communication terminal set for reception may be the same
like the second communication terminal and at least one
cooperative communication terminal which belongs to the
distributed communication terminal set for transmission and
at least one cooperative communication terminal which
belongs to the distributed communication terminal set for
reception may be different from each other like the first com-
munication terminal and the third communication terminal.
[0152] FIG. 5 is a fourth view illustrating a method for
configuring a distributed communication terminal set.
[0153] As illustrated in FIG. 5, among three communica-
tion terminals around the leading communication terminal,
the first communication terminal and the second communi-
cation terminal are determined as cooperative communica-
tion terminals for communication with the first target com-
munication device and the second communication terminal
and a third communication terminal are determined as coop-
erative communication terminals for communication with the
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second target communication device so that the leading com-
munication terminal, the first communication terminal, and
the second communication terminal are configured as a first
distributed communication terminal set to communicate with
the first target communication device and the leading com-
munication terminal, the second communication terminal,
and the third communication terminal configure a second
distributed communication terminal set to communicate with
the second target communication device.

[0154] Inthis case, at least one cooperative communication
terminal which belongs to the distributed communication
terminal set for communication with at least one target com-
munication device and at least one cooperative communica-
tion terminal which belongs to the distributed communication
terminal set for communication with at least one another
target communication device may be the same like the second
communication terminal and at least one cooperative com-
munication terminal which belongs to the distributed com-
munication terminal set for communication with at least one
target communication device and at least one cooperative
communication terminal which belongs to the distributed
communication terminal set for communication with other at
least one target communication device may be different from
each other like the first communication terminal and the third
communication terminal

[0155] FIG. 6 is a fifth view illustrating a method for con-
figuring a distributed communication terminal set.

[0156] As illustrated in FIG. 6, a first communication ter-
minal configured by the same RAT as the leading communi-
cation terminal configured by a first RAT is determined as
cooperative communication terminals and the leading com-
munication and the first communication terminal are config-
ured as a distributed communication terminal set to commu-
nicate with a target communication device configured by the
first RAT.

[0157] FIG. 7 is a sixth view illustrating a method for con-
figuring a distributed communication terminal set.

[0158] As illustrated in FIG. 7, a first communication ter-
minal and a second communication terminal configured by a
second RAT which is different from the RAT of the leading
communication terminal which is configured by a first RAT
are determined as cooperative communication terminals and
the leading communication, the first communication termi-
nal, and the second communication terminal are configured as
a distributed communication terminal set to communicate
with a first target communication device configured by the
first RAT and a second target communication device config-
ured by the second RAT.

[0159] In this case, the leading communication terminal
configured by the first RAT communicates with the first com-
munication device configured by the first RAT and the first
communication and the second communication terminal
which are configured by the second RAT communicate with
the second target communication device configured by the
second RAT.

[0160] The leading communication terminal according to
the exemplary embodiment of the present invention may
establish the backhaul link with each of at least one coopera-
tive communication which configures the distributed commu-
nication terminal set in order to communicate with at least one
target communication device. The process of establishing a
backhaul link will be described with reference to FIG. 8.
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[0161] FIG. 8 is a diagram illustrating a method for estab-
lishing a backhaul link according to an exemplary embodi-
ment of the present invention.

[0162] As illustrated in FIG. 8, a method for establishing a
backhaul link by the leading communication terminal may
include a step of searching a cooperative communication
terminal, a step of determining the cooperative communica-
tion terminal, and a step of setting connection with the coop-
erative communication terminal.

[0163] The leading communication terminal searches sur-
roundings using a RAT modem for configuring one backhaul
configuration which is included therein to search at least one
communication terminal for configuring a distributed com-
munication terminal set in step S810.

[0164] Next, the leading communication terminal may
determine at least one cooperative communication terminal
for performing distributed communication with at least one
target communication device among searched communica-
tion terminals in step S820.

[0165] In this case, the leading communication terminal
selects at least one candidate communication terminal, trans-
mits the selected at least one candidate communication ter-
minal to the at least one target communication device and the
at least one target communication device determines at least
one cooperative communication terminal among at least one
candidate communication terminal.

This will be specifically described below. The leading com-
munication terminal selects at least one candidate communi-
cation terminal using a distributed communication terminal
set determination considering factor.

[0166] The leading communication terminal transmits the
selected at least one candidate communication terminal to the
at least one target communication device.

[0167] The atleast one target communication device which
receives the selected at least one candidate communication
terminal determines at least one cooperative communication
terminal among at least one candidate communication termi-
nal in consideration of the distributed communication termi-
nal set determination considering factor, a security level, and
whether to certify.

[0168] Here, the security level indicates a security level of
the candidate communication terminal. That is, the target
communication device may determine a candidate commu-
nication terminal having a predetermined security level or
higher as a cooperative communication terminal.

[0169] Whether to certify indicate whether the candidate
communication terminal is a device which is certified by a
business party which provides the target communication
device. That is, the target communication device may deter-
mine the certified candidate communication terminal as a
cooperative communication terminal.

[0170] Further, the leading communication terminal tenta-
tively determines at least one cooperative communication
terminal and transmits the determined at least one cooperative
communication terminal to the at least one target communi-
cation device and the at least one target communication
device approves the received at least one cooperative com-
munication terminal.

[0171] This will be specifically described below. The lead-
ing communication terminal determines at least one coopera-
tive communication terminal using the distributed communi-
cation terminal set determination considering factor.
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[0172] The leading communication terminal transmits the
determined at least one cooperative communication terminal
to the at least one target communication device.

[0173] The atleast one target communication device which
receives the determined at least one cooperative communica-
tion terminal approves the at least one cooperative commu-
nication terminal which is tentatively determined by the lead-
ing communication terminal in consideration of the
distributed communication terminal set determination con-
sidering factor, the security level, and whether to certify.
[0174] Next, the leading communication terminal may per-
form connection setting for backhaul link with each of the
determined at least one cooperative communication terminal
in step S830. For this connection setting, the leading commu-
nication terminal may perform procedure such as connection
setting request, security information providing, connection
agreement.

[0175] The leading communication terminal according to
an exemplary embodiment of the present invention deter-
mines at least one candidate communication terminal for at
least one cooperative communication terminal which config-
ures a distributed communication terminal set in order to
perform distributed communication with at least one target
communication device or at least one cooperative communi-
cation terminal. In this case, the leading communication ter-
minal may determine at least one candidate communication
terminal or at least one cooperative communication terminal
in consideration of a backhaul link characteristic, an access
link characteristic, and an RAT configuration of a communi-
cation terminal. The consideration factors will be described in
detail.

[0176] 1) The backhaul link characteristic may include a
delay time, an available transmission rate, and a packet loss
rate in accordance with a characteristic of an RAT which is
used by the leading communication terminal to be connected
to the candidate communication terminal or the cooperative
communication terminal. In addition, it is obvious that vari-
ous factors related with the characteristic of the RAT for
connection of the backhaul link may be included in the back-
haul link characteristic.

[0177] The delay time includes an absolute delay time and
a relative delay time. The absolute delay time is a time when
it takes for the communication terminal which receives a
packet to receive one packet since a communication terminal
which transmits a packet transmits the packet and the relative
delay time is a time when it takes for the communication
terminal which receives a packet to receive a next packet after
receiving one packet.

[0178] The available transmission rate indicates data
amount which is capable of being transmitted between the
leading communication terminal and the candidate commu-
nication terminal or the cooperative communication terminal.
The packet loss rate indicates a loss probability generated
when the packet is transmitted between the leading commu-
nication terminal and the candidate communication terminal
or the cooperative communication terminal.

[0179] As an example, when the leading communication
terminal which searches three communication terminals from
the surroundings determines a candidate communication ter-
minal using an available transmission rate, the leading com-
munication terminal obtains 1 Mbps as an available transmis-
sion rate of the first communication terminal, 3 Mbps as an
available transmission rate of the second communication ter-
minal, and 5 Mbps as an available transmission rate of the
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third communication terminal through a process of searching
a cooperative communication terminal and selects the third
communication terminal having the highest available trans-
mission as a candidate communication terminal for the dis-
tributed communication terminal set for reception and the
second communication terminal having the second highest
available transmission rate as a candidate communication
terminal for the distributed communication terminal set for
transmission, based on the obtained information.

[0180] As another example, when the leading communica-
tion terminal which searches three communication terminals
from the surroundings determines a primary candidate com-
munication terminal using the relative delay time, the leading
communication terminal obtains 50 ms as a relative delay
time of the first communication terminal, 100 ms as a relative
delay time of the second communication terminal, and 200
ms as a relative delay time of the third communication termi-
nal through a process of searching a cooperative communi-
cation terminal and determines the first communication ter-
minal having the shortest relative delay time as a candidate
communication terminal which belongs to the distributed
communication terminal set for reception and transmission,
based on the obtained information.

[0181] 2) The access link characteristic may include a
received signal strength indicator (RSSI), a signal to noise
ratio (SNR), a signal to interference plus noise ratio (SINR),
a channel state indicator (CSI), a multiple input multiple
output (MIMO) configuration, a channel quality indicator
(CQI), arank indicator (RI), and a precoding matrix indicator
(PMI) determined in accordance with channel attenuation,
shadowing, fading, delay spread, multiple path, in-cell inter-
ference, adjacent cell interference, Doppler, an antenna gain,
channel allocation which are characteristics of a channel
formed between the candidate communication terminal or the
cooperative communication terminal and the target commu-
nication device. In addition, it is obvious that various factors
related with the channel characteristic between the candidate
communication terminal or the cooperative communication
terminal and the target communication device are used as the
access link characteristic.

[0182] The RSSIis anindicator indicating a received signal
strength which is measured by the candidate communication
terminal or the cooperative communication terminal.

[0183] The SNR is a signal to noise ratio and is an indicator
indicating a ratio of a signal power with respect to a noise
power.

[0184] The SINR is a signal to interference plus noise ratio
and is an indicator indicating a ratio of a signal power with
respect to interference and noise power.

[0185] The CSI indicates a channel state between the can-
didate communication terminal or the cooperative communi-
cation terminal and the target communication device.

[0186] The MIMO configuration indicates an antenna con-
figuration between the candidate communication terminal or
the cooperative communication terminal and the target com-
munication device. For example, 4x2 MINO configurations
are configured between a target communication device
including four antennas and a candidate communication ter-
minal including two antennas.

[0187] The CQIlis an indicator indicating a channel quality
between the candidate communication terminal or the coop-
erative communication terminal and the target communica-
tion device.

Oct. 23,2014

[0188] The RI is an indicator indicating a number of data
streams which are independently available for a matrix chan-
nel formed between the candidate communication terminal or
the cooperative communication terminal and the target com-
munication device.

[0189] The PMI indicates a precoding matrix for signal
transmission between the candidate communication terminal
or the cooperative communication terminal and the target
communication device.

[0190] As an example, when the leading communication
terminal which searches three communication terminals at
surroundings determines a primary cooperative communica-
tion terminal using the SNR, the leading communication
terminal obtains 5 dB as an SNR of the first communication
terminal, 10 dB as an SNR of the second communication
terminal, and 20 dB as an SNR of the third communication
terminal through the process of searching a cooperative com-
munication terminal and determines the third communication
terminal having the highest SNR as a cooperative communi-
cation terminal which belongs to the distributive communi-
cation terminal set for reception based on the obtained infor-
mation.

[0191] 3) The RAT configuration indicates information on
a RAT modem which is included in the candidate communi-
cation terminal or the cooperative communication terminal.
The candidate communication terminal or the cooperative
communication terminal may include at least one RAT
among various RATs such as global system for mobile com-
munications (GSM), wideband code division multiple access
(WCDMA), long-term evolution (LTE), WiBro, WiFi, near
field communication (NFC), Bluetooth, ultra wideband
(UWB), or infrared communication. Further, the RAT con-
figuration may include individual operation states of RAT
modems which are included in the candidate communication
terminal or the cooperative communication terminal. Here,
the operation status of the RAT modems may include an
on-state, an off-state, a sleep mode, and a wake-up control
mode.

[0192] As an example, when the leading communication
terminal which searches three communication terminals at
surroundings determines a primary cooperative communica-
tion terminal using the RAT configuration, the leading com-
munication terminal obtains that a RAT of the first commu-
nication terminal is configured by LTE, NFC, and Bluetooth,
a RAT of the second communication terminal is configured
by WCDMA, LTE, and WiFi, and a RAT of the third com-
munication terminal is configured by WCDMA and WiBro
through the process of searching a cooperative communica-
tion terminal and selects the first communication terminal and
the second communication terminal which include the LTE as
a candidate communication terminal for the distributed com-
munication terminal set for transmission based on the
obtained information.

[0193] The leading communication terminal according to
an exemplary embodiment of the present invention may form
the backhaul link with each of at least one cooperative com-
munication terminal which configures the distributed com-
munication terminal set in order to provide a signal to at least
one cooperative communication terminal which configures
the distributed communication terminal set or collect signals
from at least one cooperative communication terminal.
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[0194] In this case, the backhaul link may include a wired
backhaul link and a wireless backhaul link and the wireless
backhaul link may include an in-band backhaul link and an
out-band backhaul link.

[0195] FIG. 9 is a view illustrating a method for forming a
wired backhaul link.

As illustrated in FIG. 9, the leading communication terminal
may form a wired backhaul link with each of at least one
cooperative communication terminal which configures the
distributed communication terminal set. For example, the
leading communication terminal forms the wired backhaul
link with the first communication terminal and the second
communication terminal and provides signals to the first
communication terminal and the second communication ter-
minal or collects signals from the first communication termi-
nal and the second communication terminal using the wired
backhaul link.

[0196] The leading communication terminal may form a
wireless backhaul link with each of at least one cooperative
communication terminal which configures the distributed
communication terminal set. In this case, the RAT which is
used by the leading communication terminal to form the
wireless backhaul link with each of at least one cooperative
communication terminal may include not only a cellular
modem such as GSM, WCDMA, and LTE but also a wireless
communication RAT such as WiBro, WiFI, NFC, Bluetooth,
UWRB, or infrared communication.

[0197] FIG. 10 is a first view illustrating a method for
forming a wireless backhaul link.

[0198] As illustrated in FIG. 10, a leading communication
terminal forms an in-band backhaul link with each of at least
one cooperative communication terminal which configures a
distributed communication terminal set using the same fre-
quency band as a frequency band which is used for commu-
nication between the distributed communication terminal set
and the at least one target communication device.

[0199] As anexample, the leading communication terminal
may form the wireless backhaul link with the first communi-
cation terminal and the second communication terminal using
the same frequency band as a first frequency band which is
used for communication with the target communication
device. The leading communication terminal may provide
signals to the first communication terminal and the second
communication or collect signals from the first communica-
tion terminal and the second communication terminal using
the wireless backhaul link of the first frequency band.

[0200] FIG. 11 is a second view illustrating a method for
forming a wireless backhaul link.

[0201] As illustrated in FIG. 11, a leading communication
terminal forms an out-band backhaul link with each of at least
one cooperative communication terminal which configures a
distributed communication terminal set using a frequency
band different from a frequency band which is used for com-
munication between the distributed communication terminal
set and the at least one target communication device.

[0202] As anexample, the leading communication terminal
may form the wireless backhaul link with the first communi-
cation terminal and the second communication terminal using
the same frequency band as a first frequency band which is
used for communication with the target communication
device. The leading communication terminal may provide
signals to the first communication terminal and the second
communication or collect signals from the first communica-
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tion terminal and the second communication terminal using
the wireless backhaul link of the first frequency band.
[0203] Further, the leading communication terminal may
form a wireless backhaul link with the first communication
terminal using the second frequency band and form a wireless
backhaul link with the second communication terminal using
a third frequency band to form an out-band haul link.

[0204] The leading communication terminal and at least
one cooperative communication terminal which configure the
distributed communication terminal set may receive a part of
signals among signals to be received by the leading commu-
nication terminal from the at least one target communication
device.

[0205] FIG. 12 is a first view illustrating a method for
receiving a signal in a distributed communication terminal
set.

[0206] As an example, when a distributed communication
terminal set is configured by a leading communication termi-
nal and two cooperative communication terminals, the lead-
ing communication terminal receives a signal y, from the
target communication device, the first cooperative communi-
cation terminal receives a signal y,, and the second coopera-
tive communication terminal receives a signal y5.

[0207] In this case, at least two of the signal y, which is
received by the leading communication terminal from the
target communication device and the signals y, and y; which
are received by the cooperative communication terminals
from the target communication device, that is, at least two of
signalsy,, v,, and y; may be any one of the same information,
different information, and mixed information.

[0208] As another example, when the distributed commu-
nication terminal set is configured by the leading communi-
cation terminal and two cooperative communication termi-
nals, the leading communication terminal uses a resource f1
to receive the signal y, from the target communication device,
the first cooperative communication terminal uses a resource
2 to receive the signal y,, and the second cooperative com-
munication terminal uses a resource 13 to receive the signal
Y3-

[0209] In this case, at least two of the resource f1 which is
used by the leading communication terminal to directly
receive the signal from the target communication device and
the resources {2 and f3 which are used by the cooperative
communication terminals to receive the signals from the tar-
get communication device, that is, at least two of the
resources f1, 2, and f3 may be the same resource or different
resources.

[0210] Further, the leading communication terminal may
collect the signal which is received by the at least one coop-
erative communication terminal from the at least one target
communication device or a signal which is obtained by pro-
cessing the signal received by the at least one cooperative
communication terminal by a predetermined method, from
the at least one cooperative communication terminal.

[0211] As an example, when the distributed communica-
tion terminal set is configured by the leading communication
terminal and two cooperative communication terminals, the
leading communication terminal may collect a signal y', from
the first cooperative communication terminal and a signal y';
from the second cooperative communication terminal.
[0212] As another example, when the distributed commu-
nication terminal set is configured by the leading communi-
cation terminal and two cooperative communication termi-
nals, the leading communication terminal may collect the
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signal y, received by the first cooperative communication
terminal from the target communication device or a signal y',
which is obtained by processing the signal y, which is
received by the first cooperative communication terminal by
a predetermined method from the first cooperative commu-
nication terminal. Further, the leading communication termi-
nal may collect the signal y; received by the second coopera-
tive communication terminal from the target communication
device or a signal y'; which is obtained by processing the
signal y; which is received by the second cooperative com-
munication terminal by a predetermined method from the
second cooperative communication terminal.

[0213] In this case, the leading communication terminal
make a request to the cooperative communication terminals
which belong to the distributed communication terminal set
and the cooperative communication terminal which receives
the request of the leading communication terminal provides
the signals received from the target communication device to
the leading communication terminal so that the leading com-
munication terminal may collect the signals from the coop-
erative communication terminals which belong to the distrib-
uted communication terminal set. Alternately, the
cooperative communication terminals which belong to the
distributed communication terminal set provides periodically
or non-periodically provide signals to the leading communi-
cation terminal so that the leading communication terminal
may collect the signals from the cooperative communication
terminals which belong to the distributed communication
terminal set. The leading communication terminal may create
matrixes using the signal which is directly received from the
target communication device and the signals collected from
the two cooperative communication terminals and combine
the created matrixes in accordance with a receiving scheme.
In this case, the receiving scheme includes a diversity com-
bining method, a multiplex combining method, a cooperative
combining method, and a hybrid combining method.

[0214] As another example, when the distributed commu-
nication terminal set is configured by the leading communi-
cation terminal and two cooperative communication termi-
nals, the first cooperative communication terminal receives
the signal y, from the target communication device and
demodulates and decodes the received signal y, to create a
signal y', and the second cooperative communication termi-
nal receives the signal y; from the target communication
device and demodulates and decodes the received signal y; to
create a signal y';. The leading communication terminal col-
lects the signal y', from the first cooperative communication
terminal and the signal y'; from the second cooperative com-
munication terminal and multiplexes a signal which is
obtained by processing the signal y, which is directly
received by itself by the same scheme as a scheme, which
processes the signals y, and y, which are received by the first
and second cooperative communication terminals, respec-
tively to create signals y', and y';, with the signal y', and the
signal y';. The leading communication terminal may create
matrixes using the signal which is directly received from the
target communication device and the signals collected from
the two cooperative communication terminals and combine
the created matrices in accordance with a receiving scheme.
In this case, the preset processing scheme for the cooperative
communication terminal includes a receiving scheme, a
demodulating scheme, a decoding scheme, and a HARQ
scheme and the receiving scheme of the leading communica-
tion terminal includes a diversity combining method, a mul-
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tiplex combining method, a cooperative combining method,
and a hybrid combining method.

[0215] The leading communication terminal and at least
one cooperative communication terminal which configure the
distributed communication terminal set may receive a part of
signals among signals to be received by the leading commu-
nication terminal from the at least one target communication
terminal. FIG. 13 is a second view illustrating a method for
receiving a signal in a distributed communication terminal
set.

[0216] Asillustrated in FIG. 13, when the distributed com-
munication terminal set is configured by the leading commu-
nication terminal and one cooperative communication termi-
nal, the leading communication terminal and the cooperative
communication terminal receive a signal vectory, from a first
target communication device and a signal vector y, from a
second target communication device. In this case, the signal
vector y, which is received from the first target communica-
tion device and the signal vector y, which is received from the
second target communication device by the leading commu-
nication terminal and the cooperative communication termi-
nal, that is, the signal vectors y, and y, may be one of the same
information, different information, and mixed information.
Here, the mixed information may indicate information in
which a part of the same information and a part of the different
information are mixed.

[0217] As another example, when the distributed commu-
nication terminal set is configured by the leading communi-
cation terminal and one cooperative communication terminal,
the distributed communication terminal set uses a resource f1
to receive the signal vector y, from the first target communi-
cation device and uses a resource f2 to receive the signal
vector y, from the second target communication device. In
this case, the resource fl which is used by the distributed
communication terminal set to receive the signal vector y,
from the first target communication device and the resource
f2 which is used by the distributed communication terminal
set to receive the signal vector y, from the second target
communication device may be the same resource or different
resources.

[0218] Further, the first distributed communication termi-
nal set which is configured by the leading communication
terminal and at least one cooperative communication terminal
receives a part of signals to be received by the leading com-
munication terminal from the at least one target communica-
tion device and the second distributed communication termi-
nal set which is configured by the leading communication
terminal and another part of the at least one cooperative
communication terminal receives a part of signals to be
received by the leading communication terminal from
another part of the at least one target communication device.
[0219] FIG. 14 is a third view illustrating a method for
receiving a signal in a distributed communication terminal
set.

[0220] As illustrated in FIG. 14, when a leading communi-
cation terminal and a first cooperative communication termi-
nal configure a first distributed communication terminal set
and the leading communication terminal and a second coop-
erative communication terminal configure a second distrib-
uted communication terminal set, the leading communication
terminal and the first cooperative communication terminal
receive a signal vector y, from the first target communication
device and the leading communication terminal and the sec-
ond cooperative communication terminal receive a signal
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vector y, from the second target communication device. In
this case, the signal vector y, which is received from the first
target communication device by the leading communication
terminal and the first cooperative communication terminal
and the signal vector y, which is received from the second
target communication device by the leading communication
terminal and the second cooperative communication termi-
nal, that is, the signal vectors y, and y, may be one of the same
information, different information, and mixed information.
[0221] As another example, when the leading communica-
tion terminal and the first cooperative communication termi-
nal configure a first distributed communication terminal set
and the leading communication terminal and the second
cooperative communication terminal configure a second dis-
tributed communication terminal set, the first distributed
communication terminal set uses a resource f1 to receive the
signal vector y,; from the first target communication device
and the second distributed communication terminal set uses a
resource f2 to receive the signal vector y, from the second
target communication device. In this case, the resource fl1
which is used by the first distributed communication terminal
set to receive the signal vector y; from the first target com-
munication device and the resource 2 which is used by the
second distributed communication terminal set to receive the
signal vectory, from the second target communication device
may be the same resource or different resources.

[0222] The leading communication terminal may create a
transmission signal to be directly transmitted to at least one
target communication signal and another transmission signal
to be transmitted to at least one target communication device
by at least one cooperative communication terminal or a
signal which is required to be processed by the at least one
cooperative communication terminal by a predetermined
method to create another transmission signal.

[0223] FIG. 15 is a first view illustrating a method for
transmitting a signal in a distributed communication terminal
set.

[0224] As illustrated in FIG. 15, when a distributed com-
munication terminal set is configured by a leading commu-
nication terminal and two cooperative communication termi-
nals, the leading communication terminal creates a signal x;
to be directly transmitted to a target communication device
and creates a signal x, which is transmitted to the target
communication device through the first cooperative commu-
nication terminal or a signal X', which is required to be pro-
cessed by the first cooperative communication terminal by a
predetermined method to create a signal X, to be transmitted,
and creates a signal x, which is transmitted to the target
communication device through the second cooperative com-
munication terminal or a signal x'; which is required to be
processed by the second cooperative communication termi-
nal by a predetermined method to create a signal x; to be
transmitted. In this case, at least two of the signal x, to be
directly transmitted by the leading communication terminal
to the target communication device and the signals x, and x,
to be transmitted by the cooperative communication termi-
nals to the target communication device may be any one of
same information, different information, mixed information,
same signal, and different signals.

[0225] Further, the leading communication terminal may
provide at least one transmission signal to be transmitted
through at least one cooperative communication terminal,
among transmission signals to be transmitted to at least one
target communication device, to at least one cooperative com-
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munication terminal or provide a signal which is required for
the at least one cooperative communication terminal to create
a signal to be transmitted, to the at least one cooperative
communication terminal. As an example, when the distrib-
uted communication terminal set is configured by the leading
communication terminal and two cooperative communica-
tion terminals, the leading communication terminal may pro-
vide a signal X', to the first cooperative communication ter-
minal and a signal x'; to the second cooperative
communication terminal. In this case, at least two of the
signal x, to be directly transmitted by the leading communi-
cation terminal to the target communication device and the
signals x', and x'; to be transmitted by the cooperative com-
munication terminals to the target communication device,
that is, at least two of the signals x', and x'; may be one of
same information, different information, mixed information,
same signal, and different signals.

[0226] Further, the leading communication terminal and at
least one cooperative communication terminal which config-
ure the distributed communication terminal set may distribu-
tively transmit signals to be transmitted by the leading com-
munication terminal to the at least one target communication
terminal. In this case, the leading communication terminal
transmits a direct transmission signal to be directly transmit-
ted to the at least one target communication device and each
of atleast one cooperative communication terminal transmits
arespective distributed transmission signal which is provided
from the leading communication terminal to at least one
target communication device or distributed transmission sig-
nals which are created by a predetermined method using a
signal provided from the leading communication terminal, to
the at least one target communication device.

[0227] As an example, when the distributed communica-
tion terminal set is configured by the leading communication
terminal and two cooperative communication terminals, the
leading communication terminal transmits the signal x, to the
target communication device, the first cooperative communi-
cation terminal transmits the signal x,, and the second coop-
erative communication terminal transmits the signal x5. In
this case, at least two of the signal x; which is directly trans-
mitted by the leading communication terminal to the target
communication device and the signals x, and x; which are
transmitted by the cooperative communication terminals to
the target communication device may be any one of same
information, different information, mixed information, and
different signals.

[0228] As another example, when the distributed commu-
nication terminal set is configured by the leading communi-
cation terminal and two cooperative communication termi-
nals, the leading communication terminal uses a resource f1
to transmit the signal x, to the target communication device,
the first cooperative communication terminal uses a resource
2 to transmit the signal x,, and the second cooperative com-
munication terminal uses a resource f3 to transmit the signal
X5. In this case, at least two of the resource f1 which is used by
the leading communication terminal to directly transmit the
signal to the target communication device and the resources
f2 and 3 which are used by the cooperative communication
terminals to transmit the signals to the target communication
device, that is, at least two of the resources f1, 2, and {3 may
be the same resource or different resources.

[0229] As another example, when the distributed commu-
nication terminal set is configured by the leading communi-
cation terminal and two cooperative communication termi-
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nals, the first cooperative communication terminal transmits a
distributed transmission signal X,, which is obtained by pro-
cessing a signal x',, which is received from the leading com-
munication terminal by a predetermined method, to the target
communication device and the second cooperative commu-
nication terminal transmits a distributed transmission signal
X3, which is obtained by processing a signal x';, which is
received from the leading communication terminal, by a pre-
determined method, to the target communication device. In
this case, the cooperative communication terminals may cre-
ate a distributed transmission signal in accordance with the
predetermined method using a signal which is provided from
the leading communication terminal and transmit the distrib-
uted transmission signal to the target communication device
(X',#X,, X'3#X5) or transmit the signal which is provided from
the leading communication terminal to the target communi-
cation device without processing the signal (x',=X,, X';=X;).

[0230] Further, the leading communication terminal and
the cooperative communication terminals which configure
the distributed communication terminal set may transmit a
part of transmission signals to be distributively transmitted by
the leading communication terminal to the at least two target
communication devices.

[0231] FIG. 16 is a second view illustrating a method for
transmitting a signal in a distributed communication terminal
set.

[0232] As illustrated in FIG. 16, when a distributed com-
munication terminal set is configured by a leading commu-
nication terminal and one cooperative communication termi-
nal, the leading communication terminal and the cooperative
communication terminal transmit a signal vector X, to a first
target communication device and a signal vector x, to a sec-
ond target communication device. In this case, the signal
vector X, which is transmitted to the first target communica-
tion device by the leading communication terminal and the
cooperative communication terminal and the signal vector x,
which is transmitted to the second target communication
device by the leading communication terminal and the coop-
erative communication terminal, that is, the signals x, and x,
may be one of the same information, different information,
mixed information, the same signal, and different signals.

[0233] As another example, when the distributed commu-
nication terminal set is configured by the leading communi-
cation terminal and one cooperative communication terminal,
the distributed communication terminal set uses a resource f1
to transmit the signal vector x, to the first target communica-
tion device and uses a resource f2 to transmit the signal vector
X, to the second target communication device. In this case, the
resource f1 which is used by the distributed communication
terminal set to transmit the signal vector x, to the first target
communication device and the resource f2 which is used by
the distributed communication terminal set to transmit the
signal vector X, to the second target communication device
may be the same resource or different resources.

[0234] Further, the first distributed communication termi-
nal set which is configured by the leading communication
terminal and at least one cooperative communication terminal
transmits a part of signals to be transmitted by the leading
communication terminal to be distributed to the at least one
target communication device and the second distributed com-
munication terminal set which is configured by the leading
communication terminal and another part of the at least one
cooperative communication terminal distributively transmits
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another part of the signals to be transmitted by the leading
communication terminal to another part of the at least one
target communication device.

[0235] FIG. 17 is a third view illustrating a method for
transmitting a signal in a distributed communication terminal
set.

[0236] As illustrated in FIG. 17, when a leading communi-
cation terminal and a first cooperative communication termi-
nal configure a first distributed communication terminal set
and the leading communication terminal and a second coop-
erative communication terminal configure a second distrib-
uted communication terminal set, the leading communication
terminal and the first cooperative communication terminal
transmit a signal vector X, to the first target communication
device and the leading communication terminal and the sec-
ond cooperative communication terminal transmit a signal
vector X, to the second target communication device. In this
case, the signal vector x, which is transmitted to the first target
communication device by the leading communication termi-
nal and the first cooperative communication terminal and the
signal vector x, which is transmitted to the second target
communication device by the leading communication termi-
nal and the second cooperative communication terminal, that
is, the signals X, and x, may be one of the same information,
different information, mixed information, the same signal,
and different signals.

[0237] That is, the leading communication terminal may
transmit one of the same information, the different informa-
tion, the mixed information, the same signal, and the different
signals to at least two of at least two target communication
devices. Here, the mixed information is information in which
apart of same information and a part of different information
are combined.

[0238] As another example, when the leading communica-
tion terminal and the first cooperative communication termi-
nal configure a first distributed communication terminal set
and the leading communication terminal and the second
cooperative communication terminal configure a second dis-
tributed communication terminal set, the first distributed
communication terminal set may use a resource f1 to transmit
the signal vector x, to the first target communication device
and the second distributed communication terminal set uses a
resource f2 to transmit the signal vector x, to the second target
communication device. In this case, the resource fl1 which is
used by the first distributed communication terminal set to
transmit the signal vector x, to the first target communication
device and the resource 2 which is used by the second dis-
tributed communication terminal set to transmit the signal
vector X, to the second target communication device may be
the same resource or different resources.

[0239] The leading communication terminal according to
the exemplary embodiment of the present invention provides
a signal required to create a distributed transmission signal to
be transmitted by at least one cooperative terminal, among
transmission signals to be transmitted to at least one target
communication device, to at least one cooperative communi-
cation terminal and at least one cooperative communication
terminal may create a distributed transmission signal by a
predetermined method using the signal provided from the
leading communication terminal to transmit the distributed
transmission signal to the at least one target communication
device. In this case, the signal which is required to create the
distributed transmission signal to be transmitted by the at
least one cooperative communication terminal to the at least
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one target communication device may include a transmitting
method, a transmission resource, a modulating method, an
encoding method, a transmission time, a carrier frequency, a
transmission sequence, an information processing method,
transmission data, a modulated signal, and an encoded signal.
[0240] The transmitting method is a method which trans-
mits a signal of the leading communication terminal by the at
least one cooperative communication terminal to the at least
one target communication device and includes a diversity
transmitting method, a multiplex transmitting method, and a
hybrid transmitting method. Details of the transmitting
method will be described in a method for creating a transmis-
sion signal.

[0241] A transmission resource indicates a resource which
is used to transmit a signal of the leading communication
terminal which is created by the at least one cooperative
communication terminal, to the at least one target communi-
cation device. The transmission resource includes a time, a
frequency, a code, a space, an antenna, and a power.

[0242] The modulating method indicates a modulating
method or a modulating level which is used to transmit a
signal of the leading communication terminal which is cre-
ated by the at least one cooperative communication terminal,
to the at least one target communication device. The modu-
lating method includes quadrature amplitude modulation
(QAM), pulse amplitude modulation (PAM), phase-shift key-
ing (PSK), amplitude shift keying (ASK), and frequency shift
keying (FSK) and the modulating level of the QAM includes
4QAM, 16QAM, 64QAM and the modulating level of the
PSK includes BPSK, QPSK, 8PSK, and 16PSK.

[0243] The encoding method indicates a channel encoding
method or an encoding rate which is used to transmit a signal
of the leading communication terminal which is created by
the at least one cooperative communication terminal, to the at
least one target communication device. The channel encoding
method includes a low-density parity-check (LDPC) code, a
turbo code, a convolutional code, a Reed-Solomon (RS) code
and the encoding rate includes Y2, V3, %5, V4, and 4.

[0244] The transmission time indicates a time when it takes
to transmit a signal of the leading communication terminal
which is created by the at least one cooperative communica-
tion terminal to the at least one target communication device.
[0245] The carrier frequency indicates a carrier frequency
which is used to transmit a signal of the leading communica-
tion terminal which is created by the at least one cooperative
communication terminal to the at least one target communi-
cation device.

[0246] The transmission sequence indicates an order by
which a signal of the leading communication terminal which
is created by the at least one cooperative communication
terminal is transmitted to the at least one target communica-
tion device.

[0247] The information processing method indicates a
method that processes a signal required to create the trans-
mission signal provided from the leading communication
terminal by the at least one cooperative communication ter-
minal. The information processing method includes a simple
processing method and a combination processing method.
[0248] The simple processing method is a method which
creates a signal to be transmitted to the at least one target
communication device independently using signals required
to create the transmission signal which is provided from the
leading communication terminal by the at least one coopera-
tive communication terminal.

Oct. 23,2014

[0249] As an example of the simple processing method,
when the first cooperative communication terminal receives
Sy, S,, and s; as a signal required to create the transmission
signal from the leading communication terminal, signals s* |,
s*,, and s*; are created by independently conjugating the
individual signals and the signals s*,, s*,, and s*; are trans-
mitted to the at least one target communication device.

[0250] The combination processing method is a method
which creates a signal to be transmitted to the at least one
target communication device by combining signals required
to create the transmission signal which is provided from the
leading communication terminal by the at least one coopera-
tive communication terminal.

[0251] As an example of the combination processing
method, when the first cooperative communication terminal
receives s,, s,, and s; as information for creating a signal from
the leading communication terminal, the signals are com-
bined to create signals y,, V,, V5, and y, and transmit the
signals y,, V», V3, and y, to the at least one target communi-
cation device.

[0252] The transmission data indicates data to be transmit-
ted to the at least one target communication device by the at
least one cooperative communication terminal. The transmis-
sion data to be provided to the at least one cooperative com-
munication terminal by the leading communication terminal
includes all data to be transmitted to the at least one target
communication device by the distributed communication ter-
minal set or only data to be transmitted to the at least one
target communication device by the cooperative communica-
tion terminal.

[0253] The modulated signal is a signal which is modulated
in the leading communication terminal to be provided to the
at least one cooperative communication terminal and is a
signal to be transmitted to the at least one target communica-
tion device by the at least one cooperative communication
terminal.

[0254] The encoded signal is a signal which is encoded in
the leading communication terminal to be provided to the at
least one cooperative communication terminal and is a signal
which is modulated by the at least one cooperative commu-
nication terminal to be transmitted to the at least one target
communication device.

[0255] The at least one cooperative communication termi-
nal according to the exemplary embodiment of the present
invention receives a part of signals to be received from the at
least one target communication device by the leading com-
munication terminal and provides a signal which is obtained
by processing the received signal by a predetermined method
to the leading communication terminal. In this case, a signal
processing method for a part of received signals among sig-
nals to be received from the at least one target communication
device by the leading communication terminal includes a
receiving scheme, a demodulating scheme, a decoding
scheme, and a hybrid automatic repeat request (HARQ)
scheme.

[0256] The receiving scheme is a method which receives a
signal of the leading communication terminal by the at least
one cooperative communication terminal from the at least one
target communication device and includes a diversity com-
bining method, a multiplex combining method, a cooperative
combining method, and a hybrid transmitting method. Details
of the receiving scheme will be described in a method for
combining reception signals.
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[0257] The demodulating scheme indicates a processing
method which demodulates a signal of the leading commu-
nication terminal which is received by the at least one coop-
erative communication terminal. The signal which is received
from the at least one target communication device by the at
least one cooperative communication terminal is a demodu-
lated signal and the demodulating process is performed in the
cooperative communication terminal so that the demodulat-
ing process in the leading communication terminal may be
omitted. The demodulating scheme includes various
demodulating schemes such as QAM demodulation, PAM
demodulation, PSK demodulation, ASK demodulation, and
FSK demodulation.

[0258] The decoding scheme indicates a processing
method which decodes a signal of the leading communication
terminal which is received by the at least one cooperative
communication terminal as a channel. The signal which is
received from the at least one target communication device by
the at least one cooperative communication terminal is a
channel coded signal and the decoding process is performed
in the cooperative communication terminal so that the decod-
ing process in the leading communication terminal may be
omitted. The channel decoding scheme includes Viterbi
decoding, LDPC decoding, turbo decoding, and RS decod-
ing.

[0259] The HARQ scheme indicates a processing method
which corrects an error of the signal of the leading commu-
nication terminal which is received by the at least one coop-
erative communication terminal and retransmits the signal.
When an error occurs in the signal which is received from the
at least one target communication device by the at least one
cooperative communication terminal, the cooperative com-
munication terminals perform error correction and retrans-
mission so that the HARQ process in the leading communi-
cation terminal may be omitted.

[0260] The leading communication terminal may create a
signal so as to transmit a signal by a transmission diversity
method, an Alamouti diversity method, and an STBC method
to diversity transmit the signal using at least two antennas
which are equipped in communication terminals which con-
figure the distributed communication terminal set. The lead-
ing communication terminal may create a signal such that the
distributed communication terminal set configured by the
leading communication terminal including at least one
antenna and the at least one cooperative communication ter-
minal including at least one antenna simultaneously transmits
the same signal through at least two antennas to transmit a
signal by the transmission diversity method or transmits a
signal through spatial coding transmission using two anten-
nas and time coding transmission using additional time by the
Alamouti diversity method or the STBC method. In this case,
the signal which is transmitted by the leading communication
terminal to the cooperative communication terminals is a
transmission signal, transmission data, a transmission param-
eter, and a transmitting method and the transmission param-
eter includes a modulation parameter and a coding parameter.

[0261] FIG.18isaview illustrating a signal diversity trans-
mitting method.
[0262] As illustrated in FIG. 18, a distributed communica-

tion terminal set configured by a leading communication
terminal including one antenna and a cooperative communi-
cation terminal including one antenna transmits a signal by
the signal diversity transmitting method. That is, the signal x,
is transmitted through the antenna of the leading communi-
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cation terminal the signal x, is transmitted through the
antenna of the cooperative communication terminal at a first
time slot. Next, at a second time slot, the signal -x*, is
transmitted through the antenna of the leading communica-
tion terminal and the signal x*, is transmitted through the
antenna of the cooperative communication terminal so that
the signals are transmitted so as to maintain mutual orthogo-
nality between signals and a maximum transmission diversity
gain may be obtained through a simple linear decoding pro-
cess in the target communication device. Further, the leading
communication terminal may create and distribute the signals
such that at least two communication terminals which con-
figure the distributed communication terminal set transmit
the same data stream using a data diversity transmitting
method.

[0263] Theleading communication terminal may create the
signal so as to multiplex-transmit a plurality of independent
signals using the at least two antennas which are equipped in
the communication terminals which configure the distributed
communication terminal set. The leading communication ter-
minal may create a signal such that the distributed commu-
nication terminal set configured by the leading communica-
tion terminal including one antenna and the cooperative
communication terminal including one antenna simulta-
neously transmits different signals through at least two anten-
nas to transmit a signal by a multiplexing method. In this case,
the signal which is transmitted by the leading communication
terminal to the cooperative communication terminals is a
transmission signal, transmission data, a transmission param-
eter, and a transmitting method and the transmission param-
eter includes a modulation parameter and a coding parameter.

[0264] FIG. 19 is a view illustrating a signal multiplexing
method.
[0265] As illustrated in FIG. 19, a distributed communica-

tion terminal set configured by a leading communication
terminal including one antenna and two cooperative commu-
nication terminals each including one antenna transmits a
signal by the signal multiplex-transmitting method. A signal
X,, a signal X,, and a signal x; may be simultaneously trans-
mitted through the antenna of the leading communication
terminal, the antenna of the first cooperative communication
terminal, and an antenna of a second cooperative communi-
cation terminal, respectively. The target communication
device decodes the signal by a multiplexing-receiving
scheme such as zero-forcing (ZF), minimum mean square
error (MMSE), or vertical-bell laboratories layered space-
time (V-BLAST) so that a multiplexing gain may be obtained.
[0266] The multiplexer MIMO transmitting method is a
multiplexing method which spatially divides and transmits
signals for every target communication device and is a MIMO
precoding transmitting method or a multiplexing transmitting
method which transmits the target communication device
signals by spatially dividing a plurality of independent target
communication device signals so that the target communica-
tion device distinguishes its own signals.

[0267] Here, the leading communication terminal may cre-
ate and distribute a signal such that the communication ter-
minals which configure the distributed communication ter-
minal set transmit a signal through the multiplexer MIMO
transmitting method.

[0268] A beamforming method is a multiplexing method
which divides a plurality of independent signals through
directional beams having less interference to multiplex-trans-
mit the signals and is a multiplex-transmitting method which



US 2014/0313897 Al

forms a directional beam which is directed to the target com-
munication device using channel information or position
information of the plurality of target communication devices
to transmit the target communication device signals using the
directional beam.

[0269] Here, the leading communication terminal may cre-
ate a signal such that the communication terminals which
configure the distributed communication terminal set trans-
mit a signal through the beamforming transmitting method.
[0270] The leading communication terminal may create
and distribute the signals such that at least two communica-
tion terminals which configure the distributed communica-
tion terminal set transmit different data streams in accordance
with a data multiplex-transmitting method.

[0271] The leading communication terminal may create a
signal so as to transmit the signal by a method in which the
signal diversity-transmitting method and the signal multi-
plex-transmitting are simultaneously performed using at least
two antennas which are equipped in the communication ter-
minals which configure the distributed communication ter-
minal set.

[0272] FIG. 20 is a first view illustrating a hybrid transmit-
ting method.
[0273] As illustrated in FIG. 20, a distributed communica-

tion terminal set configured by a leading communication
terminal including one antenna and three cooperative com-
munication terminals each including one antenna transmits a
signal by a hybrid transmitting method. The leading commu-
nication terminal may create a signal so that a signal is trans-
mitted through two communication terminals which config-
ure the distributed communication terminal set by an
Alamouti method and a signal is transmitted through another
two communication terminals which configure the distrib-
uted communication terminal set by another Alamouti
method. That is, at a first time slot, a signal x,, a signal x,, a
signal x5, and a signal x, may be transmitted through an
antenna ofthe leading communication terminal, an antenna of
a first cooperative communication terminal, an antenna of a
second cooperative communication terminal, and an antenna
of a third cooperative communication terminal, respectively.
Next, at a second time slot, the signal —x*, is transmitted
through the antenna of the leading communication terminal,
the signal x*, is transmitted through the antenna of the first
cooperative communication terminal, the signal —x* , is trans-
mitted through the antenna of the second cooperative com-
munication terminal, and the signal x*; is transmitted through
the antenna of the third cooperative communication terminal
[0274] FIG. 21 is a second view illustrating a hybrid trans-
mitting method.

[0275] As illustrated in FIG. 21, a signal obtained by com-
bining the signals x, and x, and a signal obtained by combin-
ing X, and X, are transmitted through two antennas which
configure the distributed communication terminal set so that
a signal may be created so as to perform hybrid transmission
in which diversity transmission and multiplex-transmission
are simultaneously performed. Here, r=(-1+v5)/2.

[0276] In addition, the multiplex-transmitting method may
include Double Alamouti, Stacked Alamouti, Double ABBA,
Diagonal ABBA, Quasi-Orthogonal STBC (QOSTBC), a
Threaded Algebraic Space-Time (TAST) code, a Golden
code, a Heath code, a Generalized optimal diversity (GOD)
code.

[0277] The leading communication terminal may use a
diversity combining method, a multiplex-combining method,
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a cooperative combining method, and a hybrid combining
method as a method for combining a plurality of collected
signals.

[0278] 1) Diversity combining method: When the leading
communication terminal receives a signal which is transmit-
ted by the signal diversity transmitting method from at least
one target communication device, the leading communica-
tion terminal may combine signals collected from the at least
one cooperative communication terminal and a signal col-
lected by itself by a diversity combining method to obtain
information.

[0279] Further, when the leading communication terminal
receives a signal which is transmitted by a data diversity
transmitting method from at least one target communication
device, the leading communication terminal collects the same
data streams from the at least one cooperative communication
terminal and performs data diversity combination on the data
streams having the same sequence number through the diver-
sity combination to obtain a diversity gain so as to obtain
information.

[0280] 2) Multiplex-combining method: When the leading
communication terminal receives a signal which is transmit-
ted by a data multiplex-transmitting method from at least one
target communication device, the leading communication ter-
minal may obtain information through multiplex combina-
tion which may obtain a multiplex gain by collecting different
data streams from the at least one cooperative communication
terminal and aligning and combining the data streams which
are directly received by itself and data streams which are
collected from the at least one communication terminal using
a stream sequence number.

[0281] 3) Cooperative combining method: When the lead-
ing communication terminal receives a signal which is trans-
mitted by a signal multiplex-transmitting method from at
least one target communication device, the leading commu-
nication terminal collects the received signals using at least
two antennas which configure the distributed communication
terminal set to receive a signal by the cooperative combining
method. In this case, the leading communication terminal
may joint-decode the collected signals by a cooperative com-
bining method such as maximum likelihood (ML), zero-forc-
ing (ZF), an minimum mean square error (MMSE), a Vertical-
Bell Laboratories Layered Space-Time (V-BLAST) to obtain
information.

[0282] 4) Hybrid-combining method: When the leading
communication terminal receives a signal which is transmit-
ted by a hybrid transmitting method in which the signal diver-
sity transmitting method and the signal multiplex-transmit-
ting method are mixed from at least one target
communication device, the leading communication terminal
may combine signals collected from the at least one coopera-
tive communication terminal and a signal collected by itself
by a hybrid combining method in which the signal diversity
transmitting method and the cooperative combining method
are simultaneously performed to obtain information.

[0283] Further, the leading communication terminal
according to an exemplary embodiment of the present inven-
tion may index communication terminals including the lead-
ing communication terminal which configure the distributed
communication terminal set. In other words, an order of com-
munication terminals which configure the distributed com-
munication terminal set is determined and a number is
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assigned thereto. In this case, it is not necessary that the
leading communication terminal is the first communication
terminal.

[0284] Further, the leading communication terminal
indexes the communication terminals by determining the
antennas which are equipped in the communication terminals
including the leading communication terminal which config-
ures the distributed communication terminal set and applying
the number thereto.

[0285] FIG. 22 is a view illustrating a communication ter-
minal indexing method for a distributed communication ter-
minal set.

[0286] As illustrated in FIG. 22, when a distributed com-
munication terminal set is configured by a leading commu-
nication terminal and two cooperative communication termi-
nals, the leading communication terminal may set its own
index as zero, an index of the first cooperative communication
terminal as 1, and an index of the second cooperative com-
munication terminal as 2.

[0287] FIG. 23 is a view illustrating an antenna indexing
method for a distributed communication terminal set.

[0288] As illustrated in FIG. 23, when the distributed com-
munication terminal set is configured by the leading commu-
nication terminal and two cooperative communication termi-
nals and the leading communication terminal and two
cooperative communication terminals include two antennas,
respectively, the leading communication terminal may set an
index of its own first antenna as 0-1, an index of a second
antenna as 0-2, an index of a first antenna of the first coop-
erative communication terminal as 1-1, an index of a second
antenna of the first cooperative communication terminal as
1-2, an index of a first antenna of the second cooperative
communication terminal as 2-1, an index of a second antenna
of the second cooperative communication terminal as 2-2,
respectively.

[0289] Further, the at least one cooperative communication
terminal according to the exemplary embodiment of the
present invention receives a part of signals to be received from
the at least one target communication device by the leading
communication terminal and provides a signal which is
obtained by processing a part of the received signals by a
predetermined method to the leading communication termi-
nal. In this case, the signal which is obtained by processing
the part of received signals in accordance with the predeter-
mined method by the at least one cooperative communication
terminal may include channel state information, reception
data, a decoded signal, and a demodulated signal.

[0290] The channel state information indicates a channel
state between the at least one cooperative communication
terminal and the at least one target communication device.
When the at least one cooperative communication terminal
includes at least two antennas or the at least one target com-
munication device includes at least two antennas, the channel
state information may indicate a channel state between the
antennas of the at least one cooperative communication ter-
minal and the antennas of the at least one target communica-
tion device.

[0291] The reception data indicates data which is restored
from a part of reception signals received from the at least one
target communication device by the at least one cooperative
communication terminal.
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[0292] The demodulated signal is a signal which is
demodulated in the at least one cooperative communication
terminal to be provided to the leading communication termi-
nal.

[0293] The decoded signal is a signal which is decoded in
the at least one cooperative communication terminal to be
provided to the leading communication terminal.

The leading communication terminal according to an exem-
plary embodiment of the present invention needs to obtain
channel state information between at least one cooperative
communication terminal which configures a distributed com-
munication terminal set in order to perform distributed com-
munication with the at least one target communication device
and the at least one target communication device. Next, a
method for obtaining the channel state information by the
leading communication terminal will be described.

[0294] At least one cooperative communication terminal
measures the channel state information between the at least
one cooperative communication terminal and the at least one
target communication device using a part of reception signals
received from the at least one target communication device
and provides the measured channel state information to the
leading communication terminal. Accordingly, the leading
communication terminal collects the measured channel state
information from the at least one target communication
device to obtain the channel state information to perform the
distributed communication with the at least one target com-
munication device.

[0295] Further, the leading communication terminal col-
lects the channel state information which is measured by the
at least one cooperative communication terminal from the at
least one target communication device to directly measure the
channel state information in order to perform the distributed
communication with the at least one target communication
device and thus obtain the channel state information in order
to perform the distributed communication with the at least
one target communication device.

[0296] FIG. 24 is a view illustrating a method for obtaining
channel state information.

[0297] As illustrated in FIG. 24, channels between a dis-
tributed communication terminal set which is configured by a
leading communication terminal and two cooperative com-
munication terminals each including two antennas and a tar-
get communication device including four antennas are illus-
trated. The channels between the distributed communication
terminal set and the target communication device may be
represented by a matrix H.

[0298] When the target communication device including
four antennas transmits signals s1, s2, s3, and s4 through the
antennas, a first antenna of the leading communication termi-
nal including two antennas receives a signal y,°, a second
antenna thereof receives a signal y,°, a first antenna of a first
cooperative communication terminal receives a signal y,*, a
second antenna thereof receives a signaly, ', a first antenna of
a second cooperative communication terminal receives a sig-
nal y,, and a second antenna thereof receives a signal y,>.
When the signals which are received by the first cooperative
communication terminal and the second cooperative commu-
nication terminal are provided to the leading communication
terminal, the leading communication terminal may obtain a
signal vector y which is obtained by vectorizing the signals
y,° and y,° which are directly received from the target com-
munication device and the signals y, ', y,', y,%, and y,* which
are collected from two cooperative communication terminals
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each including two antennas and the signal vector y may be
represented by the following Equation 1. In this case, the
leading communication terminal may directly measure the
channel matrix H for performing the distributed communica-
tion with the target communication device using the signal
vectory.

y(l) [Equation 1]

Ky hiy Wy kY
W |
hiy hiy by hig | s2
By By kg iy || 3
Wy By R R |

2 2 2 2
h21 h22 h23 h24

= Hs

[0299] Here, y/j is a signal which is obtained by an i-th
cooperative communication terminal through a j-th antenna,
h',, is a channel gain between an m-th antenna of a 1-th
cooperative communication terminal and an n-th antenna of
the target communication device and s, is a signal which is
transmitted through a k-th antenna of the target communica-
tion device. Further, a 0-th cooperative communication ter-
minal refers to the leading communication terminal.

[0300] As another example, when the target communica-
tion device including four antennas transmits signals s1, s2,
s3, and s4 through the antennas, a first antenna of the leading
communication terminal including two antennas receives a
signal y,°, a second antenna thereof receives a signal y,°, a
first antenna of a first cooperative communication terminal
receives a signal y,', a second antenna thereof receives a
signal y,', a first antenna of a second cooperative communi-
cation terminal receives a signal y,, and a second antenna
thereofreceives a signal y,>. In this case, the first cooperative
communication terminal measuresh,,*,h,,", h,;*, h, b hy !
h,,t, h,st, h,,! using the signals y,!, and y,' which are
received by itself to be provided to the leading communica-
tion terminal. The leading communication terminal collects
the signals y,°, and y,° received by itself and the signals y,>,
and y,* which are received by the second cooperative com-
munication terminal to directly measureh, ,°, h, 20, h, 30, h, 40,
hzlos hy5°, 0,50, 0y, and hy 2, hy 5% by h14 shy 2 hy,° E h,;? :
h,,? and collects h, ,*, h;,', hy .t byt byt byt byt ot
which are measured and provided by the first cooperative
communication terminal to obtain the channel matrix H in
order to perform the distributed communication with the tar-
get communication device.

[0301] FIG. 25 is a diagram illustrating a detailed configu-
ration of a communication terminal according to an exem-
plary embodiment of the present invention.

[0302] Asillustrated in FIG. 25, a communication terminal
according to an exemplary embodiment of the present inven-
tion is a concept including a leading communication terminal
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or a cooperative communication terminal and may include a
transceiving unit 210, a collecting unit 220, a combining unit
230, an establishing unit 240, an indexing unit 250, an obtain-
ing unit 260, and a creating unit 270.

[0303] The transceiving unit 210 may receive at least one
first signal from at least one target communication device.
[0304] The collecting unit 220 may collect at least one
second signal, which is received from at least target commu-
nication device, from the at least one cooperative communi-
cation terminal or at least one third signal which is obtained
by processing the at least one second signal through a preset
processing scheme from the at least one cooperative commu-
nication terminal.

[0305] The combining unit 230 may combine the at least
one first signal which is received and at least one second
signal which is collected or the at least one first signal and the
at least one third signal.

[0306] The establishing unit 240 may establish a backhaul
link with each of at least one cooperative communication
terminal which performs distributed communication with the
at least one target communication device.

[0307] The indexing unit 250 may index the communica-
tion terminal and the at least one cooperative communication
terminal or index at least one antenna which is equipped in the
communication terminal and at least one antenna which is
equipped in the at least one cooperative communication ter-
minal.

[0308] The obtaining unit 260 directly measures and
obtains channel state information between the communica-
tion terminal and the at least one cooperative communication
terminal and the at least one target communication device
using signals which are directly received and a part of recep-
tion signals which are collected from the at least one coop-
erative communication terminal or obtains the channel state
information by directly measuring a part of channel state
information between the communication terminal and the at
least one cooperative communication terminal and the at least
one target communication device using signals which are
directly received and a part of reception signals which are
collected from a part of the at least one cooperative commu-
nication terminal among the at least one cooperative commu-
nication terminal and by being offered another part of the
channel stage information from another part of the at least one
cooperative communication terminal.

[0309] The creating unit 270 may create at least one signal
which is directly transmitted to the at least one target com-
munication device, at least one second signal which is dis-
tributed-transmitted through the at least one cooperative com-
munication terminal or at least one third signal which is
required to create the at least one second signal.

[0310] The transceiving unit 210 may transmit at least one
created first signal to the at least one target communication
device and provide the at least one second signal or at least
one third signal which are created to a predetermined at least
one cooperative communication terminal.

[0311] The above-described exemplary embodiments of
the present invention may be created by a computer execut-
able program and implemented in a general use digital com-
puter which operates the program using a computer readable
medium. The computer readable recording medium includes
a magnetic storage medium (for example, a ROM, a floppy
disk, and hard disk), a storing medium such as an optical
reading medium (for example, CD-ROM, a DVD).
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[0312] The exemplary embodiments of the present inven-
tion which have been described above are examples and it is
obvious to those skilled in the art that various changes or
modifications may be made without departing from the spirit
and scope of the present invention. Accordingly, the exem-
plary embodiments disclosed herein are not intended to limit
but describe the technical spirit of the present invention and
the scope of the technical spirit of the present invention is not
restricted by the exemplary embodiments. The protection
scope of the present invention should be interpreted based on
the following appended claims and it should be appreciated
that all technical spirits included within a range equivalent
thereto are included in the protection scope of the present
invention.

1. A communication method which performs distributed
communication in a communication system,

when performing distributed reception, the method com-
prising:

receiving, by a first communication terminal, at least one
first signal from at least one target communication
device;

collecting, by the first communication terminal, at least one
second signal which is received from the at least one
target communication device by at least one second
communication terminal, or collecting, by the first com-
munication terminal, at least one third signal which is
obtained by processing the at least one second signal
through a preset processing scheme by the at least one
second communication terminal; and

combining, by the first communication terminal, the at
least one first signal and the at least one second signal, or
combining, by the first communication terminal, the at
least one first signal and the at least one third signal, and

when performing distributed transmission, the method
comprising:

creating, by a first communication terminal, at least one
first signal to be directly transmitted to at least one target
communication device, at least one second signal to be
distributively transmitted to at least one second commu-
nication terminal, or creating, by the first communica-
tion terminal, at least one third signal which is required
to create the at least one second signal by performing a
preset processing scheme;

transmitting, by the first communication terminal, the cre-
ated at least one first signal to the at least one target
communication device; and

providing, by the first communication terminal, the created
at least one second signal or at least one third signal to
the at least one second communication terminal.
2. The communication method for claim 1, further com-
prising:
establishing, by the first communication terminal, a back-
haul link with each of the at least one second communi-
cation terminal which performs distributed communica-
tion with the at least one target communication device.
3. The communication method for claim 1, further com-
prising:
selecting, by the first communication terminal, at least one
second candidate communication terminal to transmit
information of the selected at least one second candidate
communication terminal to the at least one target com-
munication device; and
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determining, by the first communication terminal, the at
least one second communication from the at least one
second candidate communication terminal.
4. The communication method for claim 1, further com-
prising:
tentatively determining, by the first communication termi-
nal, the at least one second communication terminal to
transmit information of the at least one second commu-
nication terminal which is tentatively determined to the
at least one target communication device; and

approving, by the at least one target communication
device, the at least one second communication terminal
which is tentatively determined.

5. (canceled)

6. The communication method for claim 1, further com-
prising:

indexing, by the first communication terminal, each of the

first communication terminal and the at least one second
communication terminal,

or indexing, by the first communication terminal, each ofat

least one antenna which is equipped in the first commu-
nication terminal and at least one antenna which is
equipped in the at least one second communication ter-
minal.

7. The communication method for claim 2, wherein the
backhaul link includes at least one of a wired backhaul link
and a wireless backhaul link,

and the wireless backhaul link includes at least one of an

in-band backhaul link and an out-band backhaul link.

8. The communication method for claim 1, wherein the
preset processing scheme includes at least one of a receiving
scheme, a demodulating scheme, a decoding scheme, and a
hybrid automatic repeat requests (HARQ) scheme.

9. The communication method for claim 1, wherein at least
one of RATs of the first communication terminal and at least
one of RATSs of the at least one second communication ter-
minal are same or different from each other, and

wherein RATs of at least two of a plurality of target com-

munication devices are same, or RATs of the at least two
target communication devices are different from each
other.

10. The communication method for claim 1, wherein at
least one of the first communication terminal and the at least
one second communication terminal use the same resource or
different resources, and

wherein the first communication terminal communicates

with at least two of a plurality of target communication
devices using the same resource or different resources.

11. The communication method for claim 1, wherein the
first communication terminal receives or transmits one of the
same information, different information, mixed information,
the same signal, and different signals from each of at least two
of a plurality of target communication devices, and

wherein the at least one first signal and the at least one

second signal are any one of the same information, dif-
ferent information, and mixed information, or the at
least one first signal and the at least one third signal are
any one of the same information, different information,
and mixed information.

12. The communication method for claim 1, wherein in the
collecting of at least one signal, the first communication
terminal collects at least one second signal which is received
from a part of target communication devices among a plural-
ity of target communication devices by the atleast one second
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communication terminal, or collects at least one third signal
which is obtained by processing the at least one second signal,
which is received from the part of target communication
devices by the at least one second communication terminal,
through the preset processing scheme, and

the first communication terminal collects at least one sec-

ond signal which is received from another part of the
target communication devices among the plurality of
target communication devices by the at least one second
communication terminal, or collect at least one third
signal which is obtained by processing the at least one
second signal, which is received from another part of the
target communication devices by the at least one second
communication terminal, through the preset processing
scheme, and

wherein in the creating of at least one signal, the first

communication terminal creates at least one second sig-
nal, or creates at least one third signal which is required
to create the at least one second signal by performing the
preset processing scheme, to be distributively transmit-
ted to a part of target communication devices among a
plurality of target communication devices through at
least one second communication terminal and

the first communication terminal creates at least one sec-

ond signal, or creates at least one third signal which is
required to create the at least one second signal by per-
forming the preset processing scheme, to be distribu-
tively transmitted to another part of the target commu-
nication devices among the plurality of target
communication devices through the at least one second
communication terminal.

13. The communication method for claim 12, wherein in
the collecting of at least one signal, the first communication
terminal collects at least one second signal which is received
from the part of target communication devices among the
plurality of target communication devices by the part of sec-
ond communication terminals among the at least one second
communication terminal, or collects at least one third signal
which is obtained by processing the at least one second signal,
which is received from the part of target communication
devices by the part of second communication terminals,
through the preset processing scheme, and

the first communication terminal collects at least one sec-

ond signal which is received from another part of the
target communication devices among the plurality of
target communication devices by another part of the
second communication terminals among the at least one
second communication terminal, or collects at least one
third signal which is obtained by processing the at least
one second signal, which is received from the another
part of the target communication devices by the another
part of the second communication terminals, through the
preset processing scheme, and

wherein in the creating of at least one signal, the first

communication terminal creates at least one second sig-
nal, or creates at least one third signal which is required
to create the at least one second signal by performing the
preset processing scheme, to be distributively transmit-
ted to a part of target communication devices among the
plurality of target communication devices through a part
of the at least one second communication terminal and
the first communication terminal creates at least one sec-
ond signal, or creates at least one third signal which is
required to create the at least one second signal by per-
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forming a preset processing scheme, to be distributively
transmitted to another part of the target communication
devices among the plurality of target communication
devices through another part of the second communica-
tion terminal among the at least one second communi-
cation terminal.
14. The communication method for claim 1, wherein in the
collecting of at least one signal, the first communication
terminal asks the at least one second communication terminal
for the at least one signal, or the at least one second commu-
nication terminal provides the at least one signal to the first
communication terminal.
15-16. (canceled)
17. The communication method for claim 1, wherein in the
combining of at least two signals, the first communication
terminal combines the at least one first signal and the at least
one second signal or the at least one first signal and the at least
one third signal using any one of a diversity combining
method, a multiplex-combining method, a cooperative com-
bining method, and a hybrid combining method, and
wherein in the creating of at least one signal: the first
communication terminal creates the at least one first
signal and the at least one second signal or the at least
one first signal and the at least one third signal using any
one of diversity transmission, multiplex transmission,
and hybrid transmission.
18. (canceled)
19. The communication method for claim 1, wherein in the
combining of at least two signals, at least one signal which is
obtained by processing the at least one first signal using the
same scheme as the preset processing scheme through which
the at least one third signal is obtained is combined with the at
least one third signal.
20. The communication method for claim 1, further com-
prising:
obtaining, by the first communication terminal, channel
state information by directly measuring channel state
information between the first communication terminal
and the at least one target communication device, and
between the at least one second communication terminal
and the at least one target communication device using
signals which are directly received by the first commu-
nication terminal and a part of received signals collected
from the at least one second communication terminal or

obtaining, by the first communication terminal, channel
state information by directly measuring a part of channel
state information between the first communication ter-
minal and the at least one target communication device,
and between the at least one second communication
terminal and the at least one target communication
device using signals which are directly received by the
first communication terminal and the part of received
signals collected from a part of the at least one second
communication terminal among the at least one second
communication terminal, and by being offered another
part of the channel state information from another part of
the second communication terminal among the at least
one second communication terminal.

21-38. (canceled)

39. A communication system in which a communication
terminal communicates with at least one target communica-
tion device under cooperation of at least one cooperative
communication terminal, the communication terminal com-
prising:
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a creating unit which creates at least one first signal to be
directly transmitted to at least one target communication
device, at least one second signal to be distributively
transmitted to at least one cooperative communication
terminal, or at least one third signal which is required to
create the at least one second signal by performing a
preset processing scheme;

atransceiving unit which transmits at least one created first
signal to the at least one target communication device
and provide the at least one second signal or at least one
third signal which are created to at least one cooperative
communication terminal or receives at least one first
signal from the at least one target communication
device;

a collecting unit which collects at least one second signal,
which is received from the at least target communication
device by the at least one cooperative communication
terminal or at least one third signal which is obtained by
processing the at least one second signal through a preset
processing scheme, by the at least one cooperative com-
munication terminal; and

a combining unit which combines the received at least one

first signal and the collected at least one second signal or
the at least one first signal and the at least one third
signal.
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40. The communication terminal of claim 39, further com-
prising:

an establishing unit which establishes a backhaul link with

the at least one cooperative communication terminal
which distributively communicates with the at least one
target communication device.

41-43. (canceled)

44. The communication terminal of claim 39, further com-
prising:

an indexing unit which indexes the communication termi-

nal and the at least one cooperative communication ter-
minal or at least one antenna which is equipped in the
leading communication terminal and at least one
antenna which is equipped in the at least one cooperative
communication terminal.

45-76. (canceled)

77. The communication method for claim 1, wherein in the
creating of at least one third signal by the first communica-
tion, the at least one third signal includes at least one of a
transmitting method, a transmission resource, a modulating
method, an encoding method, a transmission time, a carrier
frequency, a transmission sequence, an information process-
ing method, transmission data, a modulated signal, and an
encoded signal.



