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(57) ABSTRACT

The present invention embodiment discloses an ultra-large
bandwidth data transmission method, device and computer
storage medium, said method comprising: a data transmis-
sion device sending data in accordance with a sub-frame
level approach at a specified bandwidth of a long term
evolution (LTE) system; wherein, the sampling rate of the
data transmission device is m/n times a sampling rate
corresponding to said specified bandwidth LTE system, m
and n being positive integers.
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Fig. 2
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ULTRA-LARGE BANDWIDTH DATA
TRANSMISSION METHOD, DEVICE AND
COMPUTER STORAGE MEDIUM

TECHNICAL FIELD

[0001] The present invention relates to the technical field
of high frequency band wireless communications, and in
particular to an ultra-large bandwidth data transmission
method, device and computer storage medium.

BACKGROUND

[0002] With the constant progress of radio technology, the
generalization of various intelligent terminals and the
growth of data service, the amount of mobile communica-
tion traffic will have a 1-fold increase per year in the future,
and the research target of the METIS (Mobile and Wireless
Communications Enablers for the Twenty-Twenty Informa-
tion Society) with relation to 5G mobile communication
technology has been established: the data service will grow
1000 times within 10 years in the future.

[0003] The current 4G system has used a plurality of
technologies, including: OFDM, (Orthogonal Frequency
Division Multiplexing), MIMO (Multiple Input Multiple
Output), MU-MIMO (Multi-User MIMO), and HARQ (Hy-
brid Automatic Repeat reQuest), aiming at improving the
frequency spectrum efficiency of cells, and improving the
system capacity of a specific cell through a small cell
technology. However, these technologies still can not satisfy
the requirement for the exponential increase of the 5G
communication data volume.

SUMMARY

[0004] The embodiments of the disclosure provide an
ultra-large bandwidth data transmission method, device and
computer storage medium, capable of satisfying the high
frequency band, large bandwidth, and low delay data trans-
mission requirements, and capable of being implemented
simply.

[0005] The technical solutions of the embodiments of the
disclosure are implemented as follows.

[0006] The embodiments of the disclosure provide an
ultra-large bandwidth data transmission method, including:
[0007] a data transmission device transmits data in a
subframe level manner of a Long Term Evolution (LTE)
system with a specific bandwidth,

[0008] herein a sampling rate of the data transmission
device is m/n times of a sampling rate corresponding to the
LTE system with the specific bandwidth, m and n being
positive integers.

[0009] The embodiments of the disclosure further provide
an ultra-large bandwidth data transmission device, includ-
ing:

[0010] a transmission unit configured to transmit data in a
subframe level manner of an LTE system with a specific
bandwidth, herein a sampling rate of the transmission unit is
min times of a sampling rate corresponding to the LTE
system with the specific bandwidth, m and n being positive
integers; and

[0011] a determination unit configured to determine values
of the parameters m and n.

[0012] The embodiments of the disclosure further provide
a computer storage medium having stored therein a com-
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puter executable instruction for executing the aforemen-
tioned ultra-large bandwidth data transmission method.
[0013] The embodiments of the disclosure have the fol-
lowing beneficial effects:

[0014] 1) the implementation of high frequency, large
bandwidth and high throughput data transmission through
the embodiments of the disclosure;

[0015] 2) capable of being implemented in an easy way,
and the sampling level compatible with LTE;

[0016] 3) provision of smaller transmission delay, and the
adaptation to the applications having higher requirement for
real time performance.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1a is a structural diagram of an LTE FDD
frame;
[0018] FIG. 15 is a structural diagram of an LTE TDD
frame;
[0019] FIG. 2 is an implementation flow diagram of an

ultra-large bandwidth data transmission method according
to an embodiment of the disclosure;

[0020] FIG. 3 is a schematic flowchart showing that the an
ultra-large bandwidth data transmission device determines a
data transmission parameter according to an embodiment of
the disclosure;

[0021] FIG. 4 is a first structural diagram of a frame
according to an embodiment of the disclosure;

[0022] FIG. 5 is a second structural diagram of a frame
according to an embodiment of the disclosure;

[0023] FIG. 6 is a third structural diagram of a frame
according to an embodiment of the disclosure;

[0024] FIG. 7 is a fourth structural diagram of a frame
according to an embodiment of the disclosure;

[0025] FIG. 8 is a structural diagram of an ultra-large
bandwidth data transmission device according to an embodi-
ment of the disclosure.

DETAILED DESCRIPTION

[0026] The disclosure will be further elaborated hereinaf-
ter in connection with the drawings and embodiments. What
should be explained is that the characteristics of the embodi-
ments of the present invention can be combined if there are
no conflicts.

[0027] Inthe frequency ranges 300 MHz-3 GHz and 3-300
GHz used by mobile communication systems, quite a num-
ber of frequency spectrum resources are still not utilized. In
addition to the means such as improving spectrum efficiency
and cell density and the like, those novel frequency spectrum
resources of larger bandwidth can be utilized to achieve
higher throughput service transmission, where the 3-30 GHz
range is referred to as SHF (Super High Frequency) wave
band, and the 30-300 GHz range is referred to as EHF
(Extremely High Frequency) wave band. The inventor finds
out during the implementation of the present invention that
a cell network can utilize those frequency spectrum
resources to improve the throughput of a wireless network
during next generation evolution.

[0028] The air interface delay of the LTE system is at
millisecond level. Considering that an application has an
increasingly improved requirement for real time perfor-
mance, but the delay of the LTE in relevant art can only
satisfy the real time application requirement for voice ser-
vices, but cannot satisfy the stricter real time requirement for
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the time delay of the large data volume service of a 3D-based
application in the future. Therefore, the embodiment of the
disclosure provides a solution for achieving lower time
delay.

[0029] Furthermore, high throughput means high process-
ing speed. Therefore, during the implementation of the
present invention, the inventor also gives consideration to
the design complexity problem of the data transmission
device, so that the solution can be compatible with the
sampling level of the LTE in relevant art.

[0030] FIG. 1a is a structural diagram of an LTE FDD
(Frequency Division Duplexing) mode frame. As shown in
FIG. 1a, the duration T, of one radio frame is 10 ms; one
radio frame comprises ten subframes, the duration of each
subframe being 1 ms; the duration T,;,, of one slot in the
subframe is 0.5 ms corresponding to 15360 sampling peri-
ods Ts.

[0031] FIG. 15 is a structural diagram of an LTE TDD
(Time Division Duplexing) mode frame. As shown in FIG.
15, one radio frame consists of two half-frames having a
length of 5 ms; one half-frame consists of five subframes
having a length of 1 ms, the duration of one subframe
corresponding to 30720 Ts; the duration T, , of one slot in
the subframe is 0.5 ms corresponding to 15360 Ts.

[0032] The TDD mode radio frame further includes a
special subframe, the special subframe including a DwPTS
(Downlink Pilot Time Slot), an UpPTS (Uplink Pilot Time
Slot) and a GP (Guard Period). The period (Tsymb) of one
OFDM symbol is related to subcarrier spacing and CP
(Cyclic Prefix) overhead.

[0033] The CP includes a normal CP and an extended CP;
the corresponding time of the uplink symbol N__*%, down-
link symbol N, " and guard period Af corresponding to
the uplink and downlink configuration of different types of
CP is as shown in table 1.

TABLE 1
Configuration N FE Nom L
Normal CP Af=15KHz 12 7
Extended CP Af=15KHz 6
Af = 7.5 KHz 24 3

[0034] According to the restriction conditions such as the
spectral distribution situation of high frequency band, the
features of future applications, the implementation complex-
ity and the like, the embodiment of the disclosure provides
a high frequency band, large bandwidth, low delay and low
complexity ultra-large bandwidth data transmission method
suitable for wireless communication, as shown in FIG. 2, the
method including:

[0035] Step 201, a data transmission device transmits data
in a subframe level manner of an LTE system with a specific
bandwidth, herein a sampling rate of the data transmission
device is m/n times of a sampling rate corresponding to the
LTE system with the specific bandwidth, m and n being
positive integers.

[0036] As an embodiment, the step that the data transmis-
sion device transmits the data in the subframe level manner
of the LTE system with the specific bandwidth can be
achieved by the means as follows:

[0037] when the data transmission device transmits the
data, the data transmission device adopts an FFT (Fast
Fourier Transformation) point number corresponding to the
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LTE system with the specific bandwidth, a sampling point
number corresponding to the OF, a data subcarrier number,
and a number of Orthogonal Frequency Division Multiplex-
ing (OFDM) symbols in a subframe;

[0038] herein, specific bandwidth comprises 1.4 MHz
bandwidth, 3 MHz bandwidth, 5 MHz bandwidth, 10 MHz
bandwidth and 20 MHz bandwidth.

[0039] As an embodiment, the step that the data transmis-
sion device transmits the data in the subframe level manner
of'the LTE system with the specific bandwidth may include:
[0040] the data transmission device transmits the data
using a radio frame containing 10 subframes; or,

[0041] the data transmission device transmits the data
using a radio frame containing a specific number of sub-
frames, herein the specific number of subframes is used for
enabling the length of the radio frame to be closest to an
integral multiple of 10 ms, and a sum of a number of OFDM
symbols of a DWPTS, a number of OFDM symbols of a GP
and a number of OFDM symbols of an UpPTS in a special
subframe of the radio frame corresponds to a number of
OFDM symbols of one subframe; the value range of the
number of OFDM symbols of the DwPTS in the special
subframe of the radio frame is from 1 to 10; the value range
of the number of OFDM symbols of the GP is from 1 to 4;
and the value range of the number of OFDM symbols of the
UpPTS is from 1 to 10.

[0042] As an embodiment, m is a product of nonnegative
integral powers of a specific prime number, and n is less than
m. For ease of implementation, m may have a value of the
product of nonnegative integral powers of 2. However, using
only the product of nonnegative integral powers of 2 will
result in relatively few sampling rates (i.e. inadequate flex-
ibility). Therefore, the embodiment of the disclosure further
introduces a combination of powers of other prime numbers,
in this way, the obtained sampling rate is more selective,
thus facilitating system design. Accordingly, the specific
prime number can be 2, 3 or 5.

[0043] As an embodiment, the LTE system with the spe-
cific bandwidth may have an LTE TDD mode and an LTE
FDD mode.

[0044] As an embodiment, a CP used by the LTE system
with the specific bandwidth may include a normal CP and an
extended CP.

[0045] Before the data transmission device transmits data,
it is required to determine a data transmission parameter to
transmit data; FIG. 3 is a flowchart showing that the ultra-
large bandwidth data transmission device determines a data
transmission parameter according to an embodiment of the
present invention, as shown in FIG. 3, which includes the
steps as follows:

[0046] Step 301, an ultra-large bandwidth data transmis-
sion device acquires a system bandwidth to be achieved.
[0047] The system bandwidth is the bandwidth achieved
by the ultra-large bandwidth data transmission device. In the
embodiment of the disclosure, the ultra-large bandwidth
data transmission device achieves a 75 MHz bandwidth, a
600 MHz bandwidth, a 500 MHz bandwidth and a 1 GHz
bandwidth which are taken as examples for description.
[0048] Step 302, an FFT point number, a sampling point
number corresponding to CP, a data subcarrier number, and
a number of OFDM symbols in a subframe are determined.
[0049] The FFT point number, the sampling point number
corresponding to the CP, the data subcarrier number and the
number of OFDM symbols in the subframe, which are
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adopted when the ultra-large bandwidth data transmission
device transmits data are respectively the same as an FFT
point number, a sampling point number corresponding to the
CP, a data subcarrier number, and a number of OFDM
symbols in a subframe, which correspond to the LTE system
with the specific bandwidth.

[0050] Step 303, the values of the parameters m and n are
determined.
[0051] Step 304, a sampling rate is determined according

to the parameters m and n.

[0052] m is the multiple frequency number of the sam-
pling rate corresponding to the LTE system with the specific
bandwidth. In the step 204, the values of the parameters m
and n can be determined according to the formula as follows:
[0053] m=(p1"k1)x(p2"k2)x, . . ., x(pn'kn), where k1 to
kn are exponents, and the values of kl-kn are natural
numbers; pl to pn are bases corresponding to k1 to kn, and
the values of p1 to pn are prime numbers, m being less than
n;

[0054] n is the fractional frequency number of the sam-
pling rate corresponding to the LTE system with the specific
bandwidth, the value range of n being from 1 to m-1.
[0055] The sampling rate f.=f; ,-x(m/n), where {; ;. is the
sampling rate corresponding to the LTE system with the
specific bandwidth.

[0056] The determined m and n ensure that the rolloff
factor (i.e. actual bandwidth—-ideal bandwidth)/ideal band-
width) is in a preset range. In practical application, the value
of the rolloff factor is between 10% and 30%, so that the data
transmission device can perform sampling and filtering on
the transmitted data.

[0057] Step 305, the ultra-large bandwidth data transmis-
sion device determines a subcarrier spacing according to the
used sampling rate and FFT point number.

[0058] The subcarrier spacing is determined by the for-
mula as follows: sampling rate=subcarrier spacingxFFT
point number.

[0059] Step 306, the duration of the subframe and the
corresponding relationship between the subframe and the
radio frame are determined according to the sampling rate.
[0060] How to determine the duration of the subframe and
the corresponding relationship between the subframe and the
radio frame will be explained hereafter according to differ-
ent radio frame structures.

[0061] After step 306, if the ultra-large bandwidth data
transmission device adopts the TDD duplexing mode, an
uplink and downlink configuration and a special subframe
configuration are determined according to the service type.
[0062] How to implement ultra-large bandwidth data
transmission will be explained hereafter with respect to
different bandwidths, different duplexing modes and differ-
ent CP types. The sampling rate to be achieved is f.=f; ;%
(m/n), {, - being the sampling rate corresponding to the LTE
system with the specific bandwidth, and m and n being
positive integers. FFT point numbers and sampling rates
corresponding to LTE system with different bandwidths are
as shown in table 2.

TABLE 2

Bandwidth (MHz) Minimum FFT point number Sampling rate (MHz)

14 128 1.92
3 256 3.84
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TABLE 2-continued

Bandwidth (MHz) Minimum FFT point number Sampling rate (MHz)

5 512 7.68
10 1024 15.36
15 1536 23.04
20 2048 30.72

[0063] Explanations will be given hereafter in conjunction
with table 2 and specific examples.

EXAMPLE 1

[0064] In the example, the ultra-large bandwidth data
transmission device uses the 75 MHz bandwidth to transmit
data in the subframe level transmission manner of a 3 MHz
bandwidth LTE system: the FFT point number (determined
according to table 2) is 256; the duplexing mode is FDD; and
the CP type is normal CP. One radio frame comprises ten
subframes; one subframe consists of two slots; each slot
includes seven OFDM symbols; the CP length of the first
OFDM symbol of each slot is 20 time domain sample points;
and CP length of the other OFDM symbols in the slot is 18
time domain sample points.

[0065] The ultra-large bandwidth data transmission device
determines a corresponding sampling rate according to the
values m and n and the relationship between the sampling
rate and a sampling rate of the 3 MHz bandwidth LTE
system; the values m and n are determined as follows:
m=2"c., where a, the power exponent of 2, is 6; n is 3; and
the sampling rate of the data transmission device is f,=t; ;zx
(2°6/3)=81.92 MHz.

[0066] Accordingly, the sampling rate=subcarrier spac-
ingxFFT point number, then the corresponding subcarrier
spacing is determined as 320 KHz;

[0067] The data carrier number is 180 which is the same
as the data carrier number of the 3 MHz bandwidth LTE
system.

[0068] According to fs, the sampling point number and

subframe structure, the corresponding subframe length is
determined by the formula: subframe length=[(FFT point
number+the time domain sample point number correspond-
ing to the CP of the first OFDM symbol in each slot)xthe
number of the first OFDM symbols in each subframe (FFT
point number+the time domain sample point number corre-
sponding to the CP of the other OFDM symbols in each
slot)xthe number of the other OFDM symbols in each
subframe]/fs. Then, the duration of one subframe is deter-
mined as 46.875 us in the example; each subframe used by
the ultra-large bandwidth data transmission device to trans-
mit data comprises two slots; the CP duration of the first
OFDM symbol in each slot=the time domain sample point
number corresponding to the CP of the first OFDM symbol/
f,, that is 0.2441 ps, and the CP duration of the other OFDM
symbols in each slot=the time domain sample point number
corresponding to the CP of the other OFDM symbols in each
slot/f,, that is 0.2197 ps.

[0069] FIG. 4 shows the frame structure diagram that the
ultra-large bandwidth data transmission device uses the 75
MHz bandwidth to transmit data. One radio frame comprises
N subframes; the duration of one subframe T, ,is 46.875 ps;
one subframe consists of two slots; each slot comprises
seven OFDM symbols; the CP length of the first OFDM
symbol of each slot is 20 time domain sample points; and CP
length of the other OFDM symbols in the slot is 18 time
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domain sample points, herein when the ultra-large band-
width data transmission device determines the subframe
number N in one radio frame, N is an integer obtained by
rounding (10 ms/T ), thus ensuring the duration of one radio
frame to be closest to an integral multiple of 10 ms.
[0070] When the ultra-large bandwidth data transmission
device uses the 75 MHz bandwidth to transmit data, the
corresponding transmission parameters are as shown in table
3.

TABLE 3

System bandwidth 75 MHz
FFT point number 256
Subcarrier spacing 320 KHz

Sampling rate 81.92 MHz
m/n 64/3

Data carrier number 180

CP type Normal

CP duration 0.2441 pus/0.2197 ps
Subframe duration 46.875 s

EXAMPLE 2

[0071] In the example, the ultra-large bandwidth data
transmission device uses the 600 MHz bandwidth to trans-
mit data in the subframe level transmission manner of a 20
MHz bandwidth LTE system: the FFT point number (deter-
mined according to table 2) is 2048; the duplexing mode is
TDD; and the CP type is normal CP. The CP length of the
first OFDM symbol of each slot is 160 time domain sample
points; and CP length of the other OFDM symbols in the slot
is 144 time domain sample points.

[0072] The ultra-large bandwidth data transmission device
determines a corresponding sampling rate according to the
values m and n and the relationship between the sampling
rate and the sampling rate of the 20 MHz bandwidth LTE
system; the values m and n are determined as follows:
m=(2"a)x(3"B), where o and f are respectively the power
exponents of 2 and 3; and the sampling rate of the ultra-large
bandwidth data transmission device is f=f; ;-x[(2"c)x(3"B)/
3]=737.28 MHz.

[0073] The determination methods of the duration of one
subframe and the duration of the OFDM symbol in the
subframe are the same as example 1, so unnecessary details
will not be given herein. In the example, the duration of one
subframe T, is 41.67 us (1/24 ms); the duration of the first
OFDM symbol in each slot is 0.2170 ps, and the duration of
the other OFDM symbols in each subframe is 0.1953 ps.
[0074] Accordingly, the sampling rate=subcarrier spac-
ingxFFT point number, then the corresponding subcarrier
spacing is determined as 360 KHz;

[0075] The data carrier number is 1200 which is the same
as the data carrier number used by the 20 MHz bandwidth
LTE system.

TABLE 4

System bandwidth
FFT point number 2048

Subcarrier spacing 360 KHz
Sampling rate 737.28 MHz
m/n 24/1

Data carrier number 1200

CP type Normal

Feb. 2, 2017

TABLE 4-continued

CP duration
Subframe duration

0.2170 ps/0.1953 ps
41.67 us

[0076] The transmission parameters of the ultra-large
bandwidth data transmission device are as shown in table 4,
and the corresponding frame structure diagram is as shown
in FIG. 5. One radio frame consists of N subframes. Accord-
ing to the LTE uplink and downlink configuration options
shown in table 5, the subframe with the serial number 1 in
FIG. 5 is a special subframe; the DwPTS, GP and UpPTS in
the special subframe respectively occupy 2, 2, and 10
OFDM symbols correspondingly. The number of OFDM
symbols occupied in the special subframe is 14, which
corresponds the number of OFDM symbols included in an
uplink subframe or a downlink subframe, herein when the
ultra-large bandwidth data transmission device determines
the subframe number N in one radio frame, N is an integer
obtained by rounding (10 ms/T,), thus ensuring the duration
of one radio frame to be closest to an integral multiple of 10
ms.

TABLE 5
Uplink
and
Uplink and  downlink
downlink  handover Subframe serial number
configuration  period o 1 2 3 4 5 6 7 8 9
0 5 ms D § U U U D S U U U
1 5 ms D § U U D D S U U D
2 5 ms D § U D D D S U D D
3 10 ms D § U U U D D D D D
4 10 ms D § U U D D D D D D
5 10 ms D 8§ U D D D D D D D
6 5 ms D § U U U D S U U D
[0077] In table 5, S represents a special subframe; D

represents downlink; U represents uplink; and proper uplink
and downlink configurations are selected from the table
according to service characteristic to support asymmetrical
data services.

EXAMPLE 3

[0078] In the example, the ultra-large bandwidth data
transmission device uses the 500 MHz bandwidth to trans-
mit data in the subframe level transmission manner of a 20
MHz bandwidth LTE system: the FFT point number (deter-
mined according to table 2) is 2048; the duplexing mode is
FDD; and the CP type is extended CP. The CP length of all
the OFDM symbols in the slot is 512 time domain sample
points.

[0079] The ultra-large bandwidth data transmission device
determines a corresponding sampling rate according to the
values m and n and the relationship between the sampling
rate and the sampling rate f; . of the 20 MHz bandwidth
LTE system; the values m and n are determined as follows:
m=(2"a)x(5"B), wherein a=2, =1, n=1; and the sampling
rate of the ultra-large bandwidth data transmission device is
=1, 7=X[(2°a)x(5"B)]/1)=614.4 MHz.

[0080] Accordingly, the duration of one subframe [(FFT
point number+the CP length of each OFDM symbol)xthe
number of the OFDM symbols in each subframe]/fs, then the
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duration of one subframe in the embodiment is determined
as 50 ps; accordingly, the CP duration of one OFDM
symbol=the time domain sample points corresponding to the
CP length of the OFDM symbol/fs, the CP duration of the
OFDM symbol is 0.6944 ps.

[0081] Accordingly, the sampling rate=subcarrier spac-
ingxFFT point number, the ultra-large bandwidth data trans-
mission device determines the corresponding subcarrier
spacing as 300 KHz.

[0082] The determined transmission parameters are as
shown in table 6:

TABLE 6

System bandwidth
FFT point number 2048

Subcarrier spacing 300 KHz
Sampling rate 6144 MHz
m/n 20/1

CP type Extended
CP duration 0.6944 s
Subframe duration 50 ps

[0083] FIG. 6 shows the frame structure diagram that the
ultra-large bandwidth data transmission device transmits
data. One radio frame comprises N subframes; the duration
of'one subframe is 50 s (1120 ms); one radio frame consists
of ten subframes; each subframe consists of two slots; each
slot comprises seven OFDM symbols; the CP length of the
each OFDM symbol in the slot is 512 time domain sample
points; and the corresponding duration is 0.1953 ps, wherein
when the ultra-large bandwidth data transmission device
determines the subframe number N in one radio frame, N is
an integer obtained by rounding (10 ms/T ), thus ensuring
the duration of one radio frame to be closest to an integral
multiple of 10 ms.

EXAMPLE 4

[0084] In the example, the ultra-large bandwidth data
transmission device uses the 1 GHz bandwidth to transmit
data in the subframe level transmission manner of a 20 MHz
bandwidth LTE system: the FFT point number (determined
according to table 2) is 2048; the duplexing mode is FDD,
and the CP type is extended CP. The CP length of all the
OFDM symbols is 512 time domain sample points.

[0085] The ultra-large bandwidth data transmission device
determines a corresponding sampling rate according to the
values m and n and the relationship between the sampling
rate and the sampling rate of the 20 MHz bandwidth LTE
system; the values m and n are determined as follows:
m=(2"a)x(3"f), wherein =2, $=2, n=1; and the sampling
rate of the ultra-large bandwidth data transmission device is
=1, 7=x[(2"a)x(3"B))/1)=1105.92 MHz

[0086] Accordingly, the sampling rate=subcarrier spac-
ingxFFT point number, the corresponding subcarrier spac-
ing is determined as 320 KHz;

[0087] Accordingly, the duration of one subframe [(FFT
point number+the CP length of each OFDM symbol)xthe
number of the OFDM symbols in each subframe]/fs, the
duration of one subframe in the example is determined as
27.8 us; accordingly, the CP duration of one OFDM
symbol=the time domain sample points corresponding to the
CP length of the OFDM symbol/fs, the CP duration of the
OFDM symbol is 0.463 us.
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[0088] The determined transmission parameters are as
shown in table 7, and the corresponding frame structure
diagram is as shown in FIG. 7. One radio frame consists of
N subframes. The CP duration of the OFDM symbols in the
subframe is 0.463 us, wherein when the ultra-large band-
width data transmission device determines the subframe
number N in one radio frame, N is an integer obtained by
rounding (10 ms/T ), thus ensuring that the duration of one
radio frame to be closest to an integral multiple of 10 ms.

TABLE 7

System bandwidth 1000 MHz
FFT point number 2048

Subcarrier spacing 540 KHz
Sampling rate 1105.92 MHz
m/n 36/1

CP type Extended
CP duration 0.463 s
Subframe duration 27.8 s

[0089] The embodiment of the disclosure further provides
an ultra-large bandwidth data transmission device, used for
implementing the ultra-large bandwidth data transmission
method. As shown in FIG. 8, the ultra-large bandwidth data
transmission device comprises:

[0090] a transmission unit 10 configured to transmit data
in a subframe level manner of an LTE system with a specific
bandwidth;

[0091] herein a sampling rate of the transmission unit is
m/n times of a sampling rate corresponding to the LTE
system with the specific bandwidth, m and n being positive
integers; and

[0092] a determination unit 2, configured to determine the
values of the parameters m and n.

[0093] Herein, the transmission unit 10 is further config-
ured to, when transmitting the data, adopt an FFT point
number corresponding to the LTE system with the specific
bandwidth, a sampling point number corresponding to CP, a
data subcarrier number and a number of OFDM symbols in
a subframe;

[0094] the specific bandwidth comprises 1.4 MHz band-
width, 3 MHz bandwidth, 5 MHz bandwidth, 10 MHz
bandwidth and 20 MHz bandwidth.

[0095] Herein, the transmission unit 10 is further config-
ured to transmit data using a radio frame containing ten
subframes; or,

[0096] transmit the data using a radio frame containing a
specific number of subframes, the specific number of sub-
frames being used for enabling the length of the radio frame
to be closest to an integral multiple of 10 ms, and a sum of
a number of OFDM symbols of a DwPTS, a number of
OFDM symbols of a GP and a number of OFDM symbols
of an UpPTS in a special subframe of the radio frame
corresponding to a number of OFDM symbols of one
subframe; herein the value range of the DwPTS symbol
number in the special subframe of the radio frame is from 1
to 10; the value range of the GP symbol number is from 1
to 4; and the value range of the UpPTS symbol number is
from 1 to 10.

[0097] Herein, m is a product of nonnegative integral
powers of a specific prime number, and n is less than m.
[0098] Herein, the specific prime number is 2, 3 or 5.
[0099] The LTE system with the specific bandwidth has an
LTE TDD mode and an LTE FDD mode.
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[0100] Herein the CP used by the specific bandwidth LTE
system includes a normal CP and an extended CP.

[0101] In practical application, the data transmission unit
10 can be implemented by a transmitter in the ultra-large
bandwidth data transmission device; and the determination
unit 20 can be implemented by a CPU (Central Processing
Unit) in the ultra-large bandwidth data transmission device,
a DSP (Digital Signal Processor) or a FPGA (Field Pro-
grammable Gate Array).

[0102] The embodiment of the present invention further
provides a computer storage medium having stored therein
a computer executable instruction for executing the ultra-
large bandwidth data transmission method.

[0103] Those skilled in the art shall understand that the
embodiment of the present invention can be provided as
method, system or computer program product. Therefore,
the present invention can adopt the forms of hardware
embodiment, software embodiment, or software-hardware
combined embodiment. Furthermore, the present invention
can adopt the form of a computer program product which is
executable on one or more computer available storage
mediums (including but not limited to disc memory, optical
memory and the like) comprising computer available pro-
gram codes therein.

[0104] The present invention is described with reference
to the flowchart and/or block diagram of the method, device
(system), and computer program product according to the
embodiment of the present invention. What should be under-
stood is that a computer program instruction can be used to
achieve every flow and/or block in the flowchart and/or
block diagram, and the combination of flows and/or blocks
in the flowchart and/or block diagram. The computer pro-
gram instruction can be uploaded onto a general purpose
computer, a special purpose computer, an embedded pro-
cessor or the processors of other programmable data pro-
cessing devices to produce a machine, such that a device for
achieving the functions specified in one or more flows of the
flowchart and/or one or more blocks of the block diagram is
produced through the instruction executed by the computer
or the processors of other programmable data processing
devices.

[0105] The computer program instruction can also be
stored in a computer readable memory which is capable of
booting the computer or other programmable data process-
ing devices to work in a specific manner, such that a product
comprising an instruction device is produced through the
instruction stored in the computer readable memory, the
instruction device achieving the functions specified in one or
more flows of the flowchart and/or one or more blocks of the
block diagram.

[0106] The computer program instruction can also be
uploaded onto a computer or other programmable data
processing devices, such that a series of operation steps can
be executed on the computer or other programmable devices
to produce computer processing, thus the instruction
executed on the computer or other programmable devices
can be provided and used in the step of achieving the
functions specified in one or more flows of the flowchart
and/or one or more blocks of the block diagram.

[0107] What described above are only the preferable
embodiments of the present invention, but not used to
restrict the present invention. For those skilled in the art, the
present invention may have various changes and variations.
Any amendments, equivalent substitutions, improvements
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etc. within the spirit and principle of the present invention
are all concluded in the protection scope of the present
invention.

What is claimed is:

1. An ultra-large bandwidth data transmission method,
comprising:

transmitting, by a data transmission device, data in a
subframe level manner of a Long Term Evolution
(LTE) system with a specific bandwidth,

wherein a sampling rate of the data transmission device is
m/n times of a sampling rate corresponding to the LTE
system with the specific bandwidth, m and n being
positive integers.

2. The method according to claim 1, wherein transmitting,
by the data transmission device, the data in the subframe
level manner of the LTE system with the specific bandwidth
comprises:

when the data transmission device transmits the data,
adopting a Fast Fourier Transformation (FFT) point
number corresponding to the LTE system with the
specific bandwidth, a sampling point number corre-
sponding to Cyclic Prefix (CP), a data subcarrier num-
ber and a number of Orthogonal Frequency Division
Multiplexing (OFDM) symbols in a subframe,

wherein the specific bandwidth comprises 1.4 MHz band-
width, 3 MHz bandwidth, 5 MHz bandwidth, 10 MHz
bandwidth and 20 MHz bandwidth.

3. The method according to claim 1, wherein transmitting,
by the data transmission device, the data in the subframe
level manner of the LTE system with the specific bandwidth
comprises:

transmitting, by the data transmission device, the data
using a radio frame containing 10 subframes; or,

transmitting, by the data transmission device, the data
using a radio frame containing a specific number of
subframes, the specific number of subframes being
used for enabling the length of the radio frame to be
closest to an integral multiple of 10 ms, and a sum of
a number of Orthogonal Frequency Division Multi-
plexing (OFDM) symbols of a Downlink Pilot Time
Slot (DWPTS), a number of OFDM symbols of a Guard
Period (GP) and a number of OFDM symbols of an
Uplink Pilot Time Slot (UpPTS) in a special subframe
of the radio frame corresponding to a number of OFDM
symbols of one subframe.

4. The method according to claim 1, wherein m is a
product of nonnegative integral powers of a specific prime
number, and n is less than m.

5. The method according to claim 4, wherein the specific
prime number is 2, 3 or 5.

6. The method according to claim 1, wherein the LTE
system with the specific bandwidth has an LTE Time Divi-
sion Duplexing (TDD) mode and an LTE Frequency Divi-
sion Duplexing (FDD) mode.

7. The method according to claim 1, wherein a Cyclic
Prefix (CP) used by the LTE system with the specific
bandwidth comprises a normal CP and an extended CP.

8. An ultra-large bandwidth data transmission device,
comprising:

a transmission unit configured to transmit data in a
subframe level manner of a Long Term Evolution
(LTE) system with a specific bandwidth, wherein a
sampling rate of the transmission unit is m/n times of
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a sampling rate corresponding to the LTE system with
the specific bandwidth, m and n being positive integers;
and

a determination unit configured to determine values of the

parameters m and n.
9. The ultra-large bandwidth data transmission device
according to claim 8,
wherein the transmission unit is further configured to,
when transmitting the data, adopt a Fast Fourier Trans-
formation (FFT) point number corresponding to the
LTE system with the specific bandwidth, a sampling
point number corresponding to Cyclic Prefix (CP), a
data subcarrier number and a number of Orthogonal
Frequency Division Multiplexing (OFDM) symbols in
a subframe,

wherein the specific bandwidth comprises 1.4 MHz band-
width, 3 MHz bandwidth, 5 MHz bandwidth, 10 MHz
bandwidth and 20 MHz bandwidth.

10. The ultra-large bandwidth data transmission device
according to claim 8,

wherein the transmission unit is further configured to:

transmit the data using a radio frame containing 10
subframes; or,

transmit the data using a radio frame containing a specific

number of subframes, the specific number of subframes
being used for enabling the length of the radio frame to
be closest to an integral multiple of 10 ms, and a sum
of' a number of Orthogonal Frequency Division Multi-
plexing (OFDM) symbols of a Downlink Pilot Time
Slot (DWPTS), a number of OFDM symbols of a Guard
Period (GP) and a number of OFDM symbols of an
Uplink Pilot Time Slot (UpPTS) in a special subframe
of the radio frame corresponding to a number of OFDM
symbols of one subframe.

11. The ultra-large bandwidth data transmission device
according to claim 8, wherein m is a product of nonnegative
integral powers of a specific prime number, and n is less than
m.

12. The ultra-large bandwidth data transmission device
according to claim 11, wherein the specific prime number is
2,3 0r 5.
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13. The ultra-large bandwidth data transmission device
according to claim 8, wherein LTE system with the specific
bandwidth has an LTE Time Division Duplexing (TDD)
mode and an LTE Frequency Division Duplexing (FDD)
mode.
14. The ultra-large bandwidth data transmission device
according to claim 8, wherein a Cyclic Prefix (CP) used by
the LTE system with the specific bandwidth comprises a
normal CP and an extended CP.
15. A computer storage medium having stored therein a
computer executable instruction for executing an ultra-large
bandwidth data transmission method, the method compris-
ing:
transmitting, by a data transmission device, data in a
subframe level manner of a Long Term Evolution
(LTE) system with a specific bandwidth,

wherein a sampling rate of the data transmission device is
m/n times of a sampling rate corresponding to the LTE
system with the specific bandwidth, m and n being
positive integers.

16. The ultra-large bandwidth data transmission device
according to claim 9, wherein a Cyclic Prefix (CP) used by
the LTE system with the specific bandwidth comprises a
normal CP and an extended CP.

17. The ultra-large bandwidth data transmission device
according to claim 10, wherein a Cyclic Prefix (CP) used by
the LTE system with the specific bandwidth comprises a
normal CP and an extended CP.

18. The ultra-large bandwidth data transmission device
according to claim 11, wherein a Cyclic Prefix (CP) used by
the LTE system with the specific bandwidth comprises a
normal CP and an extended CP.

19. The ultra-large bandwidth data transmission device
according to claim 12, wherein a Cyclic Prefix (CP) used by
the LTE system with the specific bandwidth comprises a
normal CP and an extended CP.

20. The ultra-large bandwidth data transmission device
according to claim 13, wherein a Cyclic Prefix (CP) used by
the LTE system with the specific bandwidth comprises a
normal CP and an extended CP.
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