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BASE STATION DEVICE AND SIGNAL
TRANSMITTING METHOD THEREOFK

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to and the benefit of
Korean Patent Application No. 10-2014-0016152 filed 1n the

Korean Intellectual Property Office on Feb. 12, 2014, the
entire contents ol which are incorporated herein by reference.

TECHNICAL FIELD

The present invention relates to a base station device and a
signal transmitting method thereof, and to a technology of
separating and thereby processing data that 1s fixed and 1tera-
tively mserted and data that varies based on a predetermined
time umnit.

BACKGROUND ART

As a trend, a recent mobile communication system physi-
cally separates a digital signal processing end and a radio
signal processing end from an existing base station.

The digital signal processing end transmits transmission
data to the radio signal processing end. The radio signal
processing end wirelessly transmits a transmission signal,
and the digital signal processing end and the radio signal

processing end are connected via a serial interface.

In the case of a serial interface, a transmission speed 1s
limited and thus, when transmitting a large amount of data,
the interface 1s overloaded. To solve the above 1ssue, there 1s
a need to further increase the number of base stations orto add
a line between the digital signal processing end and the radio
signal processing end. However, high cost 1s necessary to
increase the number of base stations or add the line.

SUMMARY OF THE INVENTION

The present mmvention has been made 1n an effort to provide
a base station device and a signal transmitting method thereof
that decrease intertace load between a digital signal process-
ing end and a radio signal processing end of a base station by
separating and thereby processing data to which the same
value 1s 1teratively inserted and data that varies based on a
predetermined time unait.

In particular, the present invention has been made 1n an
elfort to provide a base station device and a signal transmiut-
ting method thereof that minimize an amount of data trans-
mitted between a digital signal processing end and a radio
signal processing end by storing, in the radio signal process-
ing end, data to which the same value 1s 1teratively inserted
and by transmitting, from the digital signal processing end to
the radio signal processing end, only data that varies based on
a predetermined time unit, when transmitting a signal.

An exemplary embodiment of the present invention pro-
vides a base station device including: a digital signal process-
ing device configured to separate transmission data into a first
data area and a second data area, to verity whether first data
detected from the first data area 1s pre-transmitted data, to
detect second data from the second data area, and to transmait
the second data via an interface; and a radio signal processing,
device configured to combine the first data that 1s received 1n
advance via the interface and stored and the second data that
1s recerved from the digital signal processing device, and to
wirelessly transmit the transmission data.

10

15

20

25

30

35

40

45

50

55

60

65

2

The first data 1s data of a fixed value and the second data 1s
data that varies based on a predetermined time unat.

The digital signal processing device may include: a data
selector configured to select and output the first data when the
first data detected from the transmission data 1s not the pre-
transmitted data, and to select and output the second data
when the first data 1s the pre-transmitted data; a compressor
configured to compress data selected by the data selector to a
signal of a predetermined level or less; and an interface trans-
mitter configured to transmit a signal of the first data or a
signal ol the second data compressed by the compressor to the
radio signal processing device connected via the interface.

The signal of the first data may include the first data cor-
responding to the first data area and null corresponding to the
second data area.

The signal of the second data may include the second data
corresponding to the second data area and null corresponding
to the first data area.

The transmission data may include a plurality of data sec-
tions, each including the first data and the second data, and the
first data and the second data may be detected from any one
data section selected by the data selector based on the prede-
termined time unit.

When the first data detected from a first data section of the
transmission data 1s not the pre-transmitted data, the data
selector may select and output the first data and after a pre-
determined time interval, may select and output the second
data detected from the second data section.

The radio signal processing device may include: a de-
compressor configured to decompress compression of a sig-
nal recerved from the digital signal processing device con-
nected via the interface; a storage configured to store the first
data from the decompressed signal of the first data; a data
combiner configured to call the first data stored 1n the storage
and to combine the first data and the second data detected
from the signal of the second data when the decompressed
signal of the second data 1s 1input; and a wireless transmitter
configured to wirelessly transmit the transmission data in
which the first data and the second data 1s combined.

The storage may store code data corresponding to the sig-
nal of the first data.

In the code data, a section corresponding to the first data
arcamay be encodedto “1”” and a section corresponding to the
second data area may be encoded to “0”.

When a signal of the first data 1s recerved from the digital
signal processing device, the radio signal processing device
may store corresponding data and may initialize an operation.

The first data may include at least one of a preamble, a pilot
channel, a tramning sequence, a primary synchronization
channel, a secondary synchronization channel, and a refer-
ence signal based on a transmission scheme of the transmis-
s1on data.

The first data may include a cyclic prefix of a signal of an
orthogonal frequency division multiplexing (OFDM)
scheme.

The digital signal processing device and the radio signal
processing device may be connected via a high speed serial
interface.

Another exemplary embodiment of the present invention
provides a signal transmitting method of a base station device,
the method including: separating, by a digital signal process-
ing device, transmission data 1nto a first data area of a fixed
value and a second data area that varies based on a time unit,
verilying whether first data detected from the first data area 1s
pre-transmitted data, detecting second data from the second
data area, and transmitting the second data via an interface;
combining, by a radio signal processing device, the first data
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that 1s recetved 1n advance via the interface and stored, and the
second data that 1s received from the digital signal processing

device; and wirelessly transmitting, by the radio signal pro-
cessing device, the transmission data in which the first data
and the second data 1s combined.

Prior to detecting the second data and transmitting the
second data via the interface, the signal transmitting method
of the base station device may further include: transmitting,
by the digital signal processing device, the first data via the
interface when the first data detected from the first data area 1s
not the pre-transmitted data; and storing, by the radio signal
processing device, the first data and 1nitializing an operation
ol the radio signal processing device.

The signal transmitting method of the base station device
may further include: encoding, by the radio signal processing
device, a section corresponding to the first data area to “1” and
encoding a section corresponding to the second data area to
“0” when storing the first data.

According to exemplary embodiments of the present
invention, 1t 1s possible to minimize an amount of data trans-
mitted between a digital signal processing end and a radio
signal processing end and thereby decrease a load of an inter-
face by separating and thereby processing data to which the
same value 1s iteratively inserted and data that varies based on
a predetermined time unit when transmitting a signal, and 1n
this mstance, by storing, in the radio signal processing end,
the data to which the same value 1s 1teratively inserted and by
transmitting, from the digital signal processing end to the
radio signal processing end, only the data that varies based on
a predetermined time unait.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram illustrating a configuration of a base
station device according to an exemplary embodiment of the
present invention.

FIG. 2 1s a block diagram 1llustrating a configuration of a
digital signal processing device according to an exemplary
embodiment of the present invention.

FIG. 3 1s an exemplary diagram illustrating a signal struc-
ture based on a first embodiment of a digital signal processing,
device according to an exemplary embodiment of the present
invention.

FIG. 4 1s an exemplary diagram 1llustrating a signal struc-
ture based on a second embodiment of a digital signal pro-
cessing device according to an exemplary embodiment of the
present invention.

FIG. 5 1s a block diagram 1llustrating a configuration of a
radio signal processing device according to an exemplary
embodiment of the present invention.

FIG. 6 1s an exemplary diagram referred to describe a data
storage structure of a radio signal processing device accord-
ing to an exemplary embodiment of the present invention.

FIG. 7 1s an exemplary diagram 1llustrating a transmission
data structure of a radio signal processing device according to
an exemplary embodiment of the present invention.

FIG. 8 1s a flowchart 1llustrating an operation flow for a
signal transmitting method of a base station device according
to an exemplary embodiment of the present invention.

It should be understood that the appended drawings are not
necessarily to scale, presenting a somewhat simplified repre-
sentation of various features illustrative of the basic prin-
ciples 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 1n part by the particular intended application
and use environment.
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In the figures, reference numbers refer to the same or
equivalent parts of the present invention throughout the sev-
eral figures of the drawing.

DETAILED DESCRIPTION

Heremafiter, the present invention will be described 1n
detail with reference to the accompanying drawings. Here,
like reference numerals refer to like constituent elements 1n
the respective drawings. Also, a detailed description relating,
to a known function and/or configuration 1s omitted. The
contents disclosed 1n the following will be explained based on
a portion required to understand an operation according to
various exemplary embodiments and a description relating to
clements that may make the purpose of the description
ambiguous will be omitted.

Some constituent elements of the drawings may be exag-
gerated or omitted, or may be schematically i1llustrated. A size
of each constituent element does not totally adopt an actual
s1ze and accordingly, the contents disclosed herein are not
limited to relative sizes or intervals of constituent elements
illustrated in the respective drawings.

FIG. 1 1s a diagram 1illustrating a configuration of a base
station device according to an exemplary embodiment of the
present invention.

As illustrated 1n FIG. 1, the base station device according to
the present invention refers to a cloud base station in a remote
radio head (RRH) structure, and may be configured 1n a form
in which a digital signal processing device (also, referred to as
a digital unit DU) 10 and a radio signal processing device

(also, referred to as a radio unit RU) 20 are physically sepa-
rated from each other.

Here, the digital signal processing device 10 and the radio
signal processing device 20 are connected via a high speed
serial interface 30 such as a common public radio interface
(CPRI) and senialize/deserialize (Ser/Des) and thereby trans-
mit and receive a signal using an orthogonal frequency divi-
sion multiplexing (OFDM) scheme.

The digital signal processing device 10 separates a single
set of transmission data into two data areas in order to mini-
mize a load of the interface 30 connected between the digital
signal processing device 10 and the radio signal processing
device 20 when transierring transmission data to the radio
signal processing device 20.

That 1s, the digital signal processing device 10 separates
the transmission data mto an 1nvariable data area and a vari-
able data area and thereby transmits each of invariable data
and variable data to the radio signal processing device 20 via
a downlink. Here, the invariable data indicates data of which
an 1nitially set value 1s fixed and iteratively transmitted at
predetermined time ntervals, and the variable data indicates
data of which a value varies based on a predetermined time
unit. Here, 1n the following description, a description 1s made
by denoting the invariable data as first data and the variable
data as second data.

In this instance, the transmission data may be configured to
use a first data area and a second data area as a single data
section, and to include a plurality of data sections. Accord-
ingly, the digital signal processing device 10 may detect the
first data and the second data from any one data section of the
transmission data based on a predetermined time unit.

Here, the digital signal processing device 10 detects the
first data and the second data from the transmission data based
on the predetermined time unit, and 1n this 1nstance, transmits
any one of the first data and the second data to the radio signal
processing device 20 via the downlink formed between the
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digital signal processing device 10 and the radio signal pro-
cessing device 20 based on whether the detected first data 1s
pre-transmitted data.

In this instance, when the first data 1s not the pre-transmit-
ted data, the digital signal processing device 10 preferentially
transmits the first data to the radio signal processing device 20
via the downlink formed between the digital signal process-
ing device 10 and the radio signal processing device 20 and
thereby 1nitializes the radio signal processing device 20 with
respect to the corresponding transmission data and then trans-
mits the second data to the radio signal processing device 20
based on the predetermined time unit. Here, when the digital
signal processing device 10 transmits the corresponding
transmission data to the radio signal processing device 20, the
first data 1s stored 1n the radio signal processing device 20 and
thus, the transmission data may be transmitted only first one
time.

When the digital signal processing device 10 transmuits data
to the radio signal processing device 20, the digital signal
processing device 10 transmits the corresponding data in a
compressed state and 1n this instance, may perform inverse
fast Fournier transform (IFFT) before compressing the trans-
mission data.

Accordingly, a detailed configuration of the digital signal
processing device 10 will be described 1n more detail with
reference to FIG. 2.

Meanwhile, the radio signal processing device 20 receives
the transmission data to be wirelessly transmitted via the
downlink formed between the digital signal processing
device 10 and the radio signal processing device 20 that are
connected via the serial interface 30. In this instance, when
the first data 1n the transmission data 1s recerved, the radio
signal processing device 20 stores the first data recerved from
the digital signal processing device 10 and mmitializes an
operation with respect to the corresponding transmission
data.

Next, when the second data 1s recerved from the digital
signal processing device 10 based on the predetermined time
unit, the radio signal processing device 20 completes the
transmission data by combining the second data received
from the digital signal processing device 10 and the pre-
stored first data and wirelessly transmits the completed trans-
mission data.

In this case, the radio signal processing device 20 may
transmit the transmission data using a scheme such as a
worldwide 1nteroperability for microwave access (WiMAX)
scheme, a wireless local area network (WLAN) scheme, and
a long term evolution (LTE) scheme.

Accordingly, a detailed configuration of the radio signal
processing device 20 will be described in more detail with
reference to FIG. 5.

FIG. 2 1s a block diagram 1llustrating of a digital signal
processing device according to an exemplary embodiment of
the present invention. Referring to FIG. 2, the digital signal
processing device 10 includes a data selector 11, a compres-
sor 13, and an interface transmitter 15.

Initially, when transmaission data to be wirelessly transmit-
ted 1s input to a radio signal processing device of a base station
device, the data selector 11 separates the mput transmission
data 1nto a first data area and a second data area. The first data
area refers to an area in which first data 1s stored in the
transmission data. As described above, the first data refers to
invariable data of which an 1nitially set value 1s fixed and thus,
does not vary and 1s iteratively transmitted per predetermined
time. Also, the second data area refers to an area 1n which
second data 1s stored in the transmission data. As described
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6

above, the second data refers to variable data of which an
initially set value 1s not fixed and varies based on a predeter-
mined time unit.

In this instance, the first data may be configured 1n a variety
of forms based on a scheme used to transmait the transmission

data, for example, a scheme such a WiMAX scheme, a

WLAN scheme, and an LTE scheme.

As an example, 1n the case of the WiMAX scheme, the first
data may include a preamble and a pilot channel. Also, 1n the
case of the WLAN scheme, the first data may include a
training sequence. Also, 1n the case of the LTE scheme, the
first data may include a primary synchronization channel
(P-SCH), a secondary synchronization channel (S-SCH), and
a reference signal (RS). The first data may include may also

include a cyclic prefix (CP) of an OFDM signal.

The data selector 11 verifies whether the first data detected
from the first data area 1n a first data section among a plurality
of data sections included in the transmission data 1s pre-
transmitted data, and selects the first data and outputs the first
data to the compressor 13 only when the first data i1s not the
pre-transmitted data. In this case, the data selector 11 waits
until the first data 1s stored in the radio signal processing
device and 1mitialization of the radio signal processing device
for transmitting the corresponding transmission data 1s com-
pleted. When the 1mitialization of the radio signal processing
device 1s completed, the data selector 11 selects the second
data detected from the second data area of the first data
section and outputs the second data to the compressor 13.

Next, the data selector 11 selects the second data detected
from the second data area 1n any one data section selected
based on the predetermined time unit and outputs the second
data to the compressor 13. In this case, the data selector 11
may detect the first data 1n the selected any one data section.
However, the first data 1s already stored in the radio signal
processing device and thus, the data selector 11 selects and
outputs only the second data.

When the first data 1s output from the data selector 11, the
compressor 13 compresses the first data output from the data
selector 11 to a signal of a predetermined level or less and
provides the signal of the first data to the interface transmitter
15. Accordingly, the interface transmitter 15 transmits the
signal of the first data compressed by the compressor 13 to the
radio signal processing device connected via the serial inter-
face.

Meanwhile, when the second data 1s output from the data
selector 11, the compressor 13 compresses the second data
output from the data selector 11 to a signal of the predeter-
mined level or less and provides the signal of the second data
to the imterface transmitter 15. Accordingly, the interface
transmitter 15 transmits the signal of the second data com-
pressed by the compressor 13 to the radio signal processing
device connected via the serial interface.

Here, the interface transmitter 15 1s connected to the radio
signal processing device via the high speed serial interface,
and transmits the data compressed by the compressor 13 to
the radio signal processing device via the high speed serial
interface. In this case, the interface transmitter 15 carries a
signal of the first data or a signal of the second data com-
pressed by the compressor 13 to a downlink formed between
the digital signal processing device 10 and the radio signal
processing device and thereby transiers the same to the radio
signal processing device.

Although not illustrated 1n FIG. 2, the digital signal pro-
cessing device 10 may additionally include an interface
receiver configured to receive a signal from the radio signal
processing device connected via the serial interface. How-
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ever, the present invention 1s to be described based on a signal
transmission technology and thus, a configuration of the
interface receiver 1s omitted.

FIGS. 3 and 4 illustrate a structure of data transmitted from
a digital signal processing device to a radio signal processing
device.

Initially, FIG. 3 1s an exemplary diagram 1llustrating a first
data structure applied to a digital signal processing device
according to an exemplary embodiment of the present mnven-
tion.

The digital signal processing device separates transmission
data into two data areas, that 1s, a first data area including first
data of a fixed value and a second data area including second
data that varies based on a predetermined time unit, 1n order to
mimmize a load of an interface connected between the digital
signal processing device and the radio signal processing
device when transferring the transmission data to the radio
signal processing device.

Here, as illustrated in FIG. 3, the digital signal processing,
device preferentially transmits data of the first data area to the
radio signal processing device to thereby enable the radio
signal processing device to be initialized.

That 1s, the digital signal processing device detects the first
data from the first data areas, that 1s, areas 321 and 325 in
transmission data 310 of FIG. 3, compresses the detected first
data, and transmits the compressed first data to the radio
signal processing device. In this instance, the first data 1s
stored 1n the radio signal processing device.

In FIG. 3, areas 331, 333, and 335 are areas in which the

second data 1s stored and thus, the second data stored in the
second data area, that 1s, the areas 331, 333, and 335 1s not
transmitted to the radio signal processing device. In this case,
when transmitting the first data to the radio signal processing
device, the digital signal processing device transmits the
transmission data 310 1n a state 1n which a section storing the
second data 1s 1n a null state.

Meanwhile, FIG. 4 1s an exemplary diagram illustrating a
second data structure applied to a digital signal processing
device according to an exemplary embodiment of the present
invention.

Asillustrated in FIG. 4, when 1nitialization of a radio signal
processing device 1s completed during a process of storing
first data transmitted to the radio signal processing device 1n
advance, the digital signal processing device transmits data of
a second data area to the radio signal processing device.

That 1s, the digital signal processing device detects the
second data from the second data areas, that 1s, areas 431, 434,
and 435 1n transmission data 410 of FIG. 4, compresses the
detected second data, and transmits the compressed second
data to the radio signal processing device. In this instance, the
second data 1s combined with the first data pre-transmaitted to
the radio signal processing device and thereby 1s wirelessly
transmitted.

In FIG. 4, areas 421 and 425 correspond to areas 1n which
the first data 1s stored. As described with FI1G. 3, the first data
1s pre-transmitted and stored 1n the radio signal processing
device and thus, the second data stored 1n the first data areas,
that 1s, the areas 421 and 425 1s not retransmitted. In this case,
when transmitting the second data to the radio signal process-
ing device, the digital signal processing device transmits the
transmission data 410 1n a state 1n which a section storing the
first data 1s 1n a null state.

FIG. 5 1s a block diagram 1llustrating a configuration of a
radio signal processing device according to an exemplary

embodiment of the present invention.
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Referring to FIG. 5, the radio signal processing device 20
includes an 1nterface receiver 21, a de-compressor 23, a stor-
age 25, a data combiner 27, and a wireless transmitter 29.

Initially, the interface receiver 21 1s connected via the high
speed serial interface of the interface transmitter 15 of the
digital signal processing device 10 of FIG. 2 and recetves a
signal transmitted via the interface transmitter 15 of the digi-
tal signal processing device 10. In this case, the interface
receiver 21 recerves a signal of first data or a signal of second
data via the downlink formed between the digital signal pro-
cessing device 10 and the radio signal processing device 20.

In this instance, when the signal of the first data 1s primarily
received from the digital signal processing device 10, the
interface recerver 21 transiers the signal of the first data to the
de-compressor 23. Next, when the signal of the second data 1s
received from the digital signal processing device 10, the
interface recerver 21 transters the signal of the second data to
the de-compressor 23.

When a signal received via the mterface receiver 21 1s
input, the de-compressor 23 decompresses compression of
the iput signal. In this instance, when the signal of the first
data 1s mnput, the de-compressor 23 decompresses the signal
of the first data and stores the first data 1n the storage 25.

The storage 25 may maintain the first data until transmis-
s10n of corresponding transmission data 1s completed or by a

time before the radio signal processing device 20 1s initialized
for transmission of another transmission data. Here, the first
data may be stored 1n a code form, such as “1”” or *“0”. That 1s,
in the transmission data, a section storing the first data may be
stored as “1” and a section storing the second data may be
stored as “0”. An exemplary embodiment related thereto
refers to a description of FIG. 5.

Meanwhile, when the signal of the second data 1s 1nput
from the interface receiwver 21, the de-compressor 23 de-
compresses the signal of the second data and provides the
second data to the data combiner 27.

When the second data 1s input from the de-compressor 23,
the data combiner 27 calls the first data pre-stored 1n the
storage 235 and combines the second data and the first data
called from the storage 25. In this instance, as illustrated 1n
FIG. 6, the first data and the second data combined by the data
combiner 27 1s configured 1n a single transmission data struc-
ture. Accordingly, when transmission data 1s completed, the
data combiner 27 transiers the corresponding transmission
data to the wireless transmitter 29.

The wireless transmitter 29 transmits the transmission data
generated by the data combiner 27 using a wireless scheme.
As an example, the wireless transmitter 29 may transmit the
corresponding transmission data using a scheme such as a
WiMAX scheme, a WLAN scheme, and an I'TE scheme.

FIG. 6 1s an exemplary diagram illustrating a first data
storage structure of a radio signal processing device accord-
ing to an exemplary embodiment of the present invention.

Retferring to FIG. 6, when a signal 510 of first data 1s
received, the radio signal processing device stores the
recerved first data. Here, the first data refers to invariable data
of which a value 1s fixed and thus, 1s stored in the radio signal
processing device. Next, when second data that 1s variable
data 1s recerved, the radio signal processing device combines
the receirved second data and the pre-stored first data and

thereby transmits transmission data to an outside.
As 1llustrated 1n FIG. 6, 1n the signal 510 of the first data,

the first data 1s stored 1n a first data area and a second data area
becomes a null state. In this mstance, the radio signal pro-

cessing device stores the signal 510 of the first data in a code
form $520.
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That 1s, sections storing the first data are stored as “1”” and
sections storing the second data are 1n a null state and thus, the
sections storing the second data are stored as <0 525.

Accordingly, the signal 510 of the first data 1s stored 1n the
code form 520 such as “10010”. 5

FIG. 7 1s an exemplary diagram 1llustrating a transmission
data structure of a radio signal processing device according to
an exemplary embodiment of the present invention.

Referring to FIG. 7, when second data 1s received from a
digital signal processing device while storing first data, the 10
radio signal processing device calls the pre-stored first data
and combines the first data and the second data.

In this case, 1n a signal of the second data recerved from the
digital signal processing device, a first data section 1s 1n a null
state and thus, the radio signal processing device calls the 15
pre-stored first data and combines the called first data in the
first data section in the signal of the second data.

As an example, when data stored 1n the radio signal pro-
cessing device 1s stored 1n a form of “10010” as illustrated 1n
FIG. 6, the first data 1s a section corresponding to “1” 1 20
“10010”. Accordingly, when the signal of the second data 1s
received, the radio signal processing device may extract the
sections corresponding to “1” 1n “10010” and may combine
the extracted sections with the signal of the second data.

Accordingly, as 1llustrated 1n FIG. 7, the radio signal pro- 25
cessing device generates a single set of transmission data 610
in which first data areas 621 and 625 and second data areas
631, 633, and 635 combine.

Hereinaiter, an operation tlow of a base station device
according to the present invention configured as above will be 30
described 1n more detail.

FIG. 8 1s a flowchart illustrating an operation flow for a
signal transmitting method of a base station device according
to an exemplary embodiment of the present invention.

As 1llustrated 1n FIG. 8, at the base station device, when 35
transmission data 1s mput (S100), the digital signal process-
ing device (also, referred to as a digital umit DU) 10 separates
the input transmission data into an area in which first data that
1s invariable data 1s stored and an area in which second data
that 1s variable data 1s stored, and preferentially selects the 40
first data detected from a first data area (S110). A process of
veritying whether the first data 1s pre-transmitted data may be
added before the digital signal processing device 10 selects
the first data 1n operation S110. However, operations S100
through S130 are an 1mitial process for transmitting the trans- 45
mission data and a description will be made based on the
assumption that the first data 1s not the pre-transmitted data.

In this instance, the digital signal processing device 10
compresses the first data selected 1n operation S110 to a signal
of a predetermined level or less (5120) and transmits the 50
compressed first data to the radio signal processing device
(also, referred to as a radio unit RU) 20 connected via a serial
interface (S130).

When the compressed first data 1s recerved from the digital
signal processing device 10 in operation S130, the radio sig- 55
nal processing device 20 decompresses the compressed first
data (S140) and stores the first data decompressed 1n opera-
tion S140 (S150). In this instance, for wireless transmission
of the corresponding transmission data, the radio signal pro-
cessing device 20 1s immtialized (S160) and transmits a 60
response signal to the digital signal processing device 10
(S170).

In response to the response signal of the radio signal pro-
cessing device 20, the digital signal processing device 10
verifies that storage of the first data and 1mitialization are 65
completed and then selects the second data detected from a
second data area 1n the transmission data input 1n operation

10

S100 (S180). The digital signal processing device 10 may
additionally perform a process of veritying whether the first
data included 1n the corresponding data area 1s the pre-trans-
mitted data, before selecting the second data in operation
S180. However, 1n FIG. 8, the first data 1s already transmitted
to the radio signal processing device 20 in operation S130 and
thus, the above process 1s omitted.

In this instance, the digital signal processing device 10
compresses the second data selected 1n operation S180 to a
signal of a predetermined level or less (S190) and transmuits
the second data to the radio signal processing device 20
connected via the serial interface (5200).

When the compressed second data 1s received from the
digital signal processing device 10 in operation S200, the
radio signal processing device 20 de-compresses the com-
pressed second data (S210). Next, the radio signal processing
device 20 calls the first data stored 1n operation S150 (S220)
and combines the second data decompressed 1n operation
5210 and the first data called 1n operation S220 (S230). When
a single set of transmission data including the first data and
the second data 1s completed 1n operation S230, the radio
signal processing device 20 transmits the transmission data
using a set wireless scheme (S240). When transmission of the
transmission data 1s completed in operation S240, the radio
signal processing device 20 may transmit a response signal to
the digital signal processing device 10 (5250).

In FIG. 8, although the first data 1s transmitted from the
digital signal processing device 10 to the radio signal pro-
cessing device 20 only once, operations S180 through S250
corresponding to a section A may be iteratively performed
based on a predetermined time unit until transmission of the
transmission data 1s completed. When an operation of the
section A 1s 1terated, the second data may continuously vary.

Meanwhile, when the various exemplary embodiments of
the present mnvention discussed above are executed by at least
one computer or processor, the present invention may be
configured as a processor-readable code in processor-read-
able storage media. The processor-readable storage media
may include any type of storage devices storing data that may
be read by the processor. Examples of the processor-readable
storage media may imnclude ROM, RAM, CD-ROM, magnetic
tapes, tfloppy disks, and optical data storage devices and may
also include storage devices configured 1n a carrier wave form
such as transmission over the Internet. Also, the processor-
readable storage media may be distributed in a computer
system connected over a network and thereby store and
execute a processor-readable code using a distributive
scheme.

Although the present invention has been described above
with reference to predetermined matters such as specific con-
stituent elements, limited exemplary embodiments, and
drawings, they are provided only to assist the overall under-
standing of the present invention and not to be limiting of the
present invention and thus, the present invention 1s not limited
to the exemplary embodiments and those skilled 1n the art
may make various changes and modifications without depart-
ing from the scope of the present invention. Accordingly, the
spirit of the present invention should not be defined by the
exemplary embodiments. The claims and the equivalents
thereol should be understood to fall within the scope of the
present 1nvention.

What 1s claimed 1s:

1. A base station device comprising:

a digital signal processing device configured to separate
transmission data into a first data area and a second data
area, to verily whether first data detected from the first
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data area 1s pre-transmitted data, to detect second data
from the second data area, and to transmit the second
data via an interface; and

a radio signal processing device configured to combine the
first data that 1s received 1n advance via the interface and
stored and the second data that i1s recerved from the
digital signal processing device, and to wirelessly trans-
mit the transmission data,

wherein the first data 1s data of a fixed value and the second
data 1s data that varies based on a predetermined time
unit; and

wherein the digital signal processing device comprises:

a data selector configured to select and output the first data
when the first data detected from the transmission data 1s

not the pre-transmitted data, and to select and output the
second data when the first data 1s the pre-transmitted
data;

a compressor configured to compress data selected by the
data selector to a signal of a predetermined level or less;
and

an interface transmitter configured to transmit a signal of
the first data or a signal of the second data compressed by
the compressor to the radio signal processing device
connected via the interface.

2. The base station device of claim 1, wherein the signal of
the first data comprises the first data corresponding to the first
data area and null corresponding to the second data area.

3. The base station device of claim 1, wherein the signal of
the second data comprises the second data corresponding to
the second data area and null corresponding to the first data
area.

4. The base station device of claim 1, wherein the trans-
mission data comprises a plurality of data sections, each
comprising the first data and the second data, and

the first data and the second data 1s detected from any one
data section selected by the data selector based on the
predetermined time unit.

5. The base station device of claim 4, wherein when the first
data detected from a first data section of the transmission data
1s not the pre-transmitted data, the data selector selects and
outputs the first data and after a predetermined time 1nterval,
selects and outputs the second data detected from the first data
section.

6. The base station device of claim 1, wherein the radio
signal processing device comprises:

a de-compressor configured to decompress compression of

a signal recerved from the digital signal processing
device connected via the interface;

a storage configured to store the first data from the decom-
pressed signal of the first data;

a data combiner configured to call the first data stored in the
storage and to combine the first data and the second data
detected from the signal of the second data when the
decompressed signal of the second data 1s input; and
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a wireless transmitter configured to wirelessly transmit the
transmission data 1n which the first data and the second
data 1s combined.

7. The base station device of claim 6, wherein the storage

stores code data corresponding to the signal of the first data.
8. The base station device of claim 7, wherein, 1n the code
data, a section corresponding to the first data area 1s encoded
to “1” and a section corresponding to the second data area 1s
encoded to “0”.

9. The base station device of claim 1, wherein when a signal
of the first data 1s recerved from the digital signal processing
device, the radio signal processing device stores correspond-

ing data and 1nitializes an operation.
10. The base station device of claim 1, wherein the first data

comprises at least one of a preamble, a pilot channel, a train-
Ing sequence, a primary synchronization channel, a second-
ary synchronization channel, and a reference signal based on
a transmission scheme of the transmission data.

11. The base station device of claim 1, wherein the first data
comprises a cyclic prefix of a signal of an orthogonal fre-
quency division multiplexing (OFDM) scheme.

12. The base station device of claim 1, wherein the digital
signal processing device and the radio signal processing
device are connected via a high speed sernal interface.

13. A signal transmitting method of a base station device,
the method comprising:

separating, by a digital signal processing device, transmis-

ston data into a first data area of a fixed value and a
second data area that varies based on a time unit, veri-
tying whether first data detected from the first data area
1s pre-transmitted data, detecting second data from the
second data area, and transmitting the second data via an
interface;

combining, by a radio signal processing device, the first

data that 1s received 1n advance via the interface and
stored, and the second data that 1s received from the
digital signal processing device;

wirelessly transmitting, by the radio signal processing

device, the transmission data in which the first data and
the second data 1s combined; and

prior to detecting the second data and transmitting the

second data via the interface:

transmitting, by the digital signal processing device, the

first data via the interface when the first data detected
from the first data area 1s not the pre-transmitted data;
and

storing, by the radio signal processing device, the first data

and initializing an operation of the radio signal process-
ing device.

14. The method of claim 13, further comprising:

encoding, by the radio signal processing device, a section

corresponding to the first data area to “1” and encoding
a section corresponding to the second data area to “0”
when storing the first data.
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