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Description

Technical Field

[0001] The present disclosure relates to a control de-
vice, a method, and a computer program.

Background Art

[0002] In these days, with the evolution of mobile
phones, the information exchanged by wireless commu-
nication has changed from information of telephone call
to multimedia information of a larger size, such as music,
image, and moving image. As a result of exchange of the
information of the larger size as described above, the
demand on the wireless communication expands signif-
icantly, and along with this, the resource supply of the
wireless communication is tight.
[0003] On the other hand, the radio wave from a tele-
vision tower, a radio station, or the like is not always uti-
lized necessarily. Also, the radio wave is unable to be
utilized at all sites. Thus, there is a study of a measure
for utilizing a vacant time and a vacant region in the tight
wireless communication, if there is a vacant time and a
vacant region in the television station, the radio station,
or a special communication band to which some sort of
approval is given. White space utilization is a technology
that utilizes this vacant time, the vacant region, and the
vacancy band (refer to below Non-Patent Literature 1).
In addition, the technology relevant to the data transmis-
sion through the television white space is also proposed.
For example, below Patent Literature 1 discloses a tech-
nology relevant to a procedure to acquire information of
a frequency channel to be used, from among the white
space, by spectrum sensing.

Citation List

Patent Literature

[0004] Patent Literature 1: JP 2012-509608T

Non-Patent Literature

[0005] Non-Patent Literature 1: "IEEE 802.22 WG on
WRANs", [online], [searched on May 1, 2015], Internet
<URL: http://www.ieee802.org/22/>
[0006] EP 2770789 A1 discloses a method to optimise
network spectrum utilisation comprising, a wireless com-
munications network with multiple nodes, including base
stations and user terminals, utilizing a radio frequency
spectrum, at least two different classes of access prior-
ities for radio frequency spectrum resources, at least two
different priority classes of user terminal, which corre-
spond to the access priorities; comprising the steps: -
determining the spectrum resources at a specific location
by determining the properties of the communication
nodes and the utilization of bandwidth by all priority class-

es of user terminals in a defined area; - predicting future
geo-located contextual network needs for users termi-
nals of all priority classes in the defined area, based on
historical profiles; - optimizing of the use of the radiofre-
quency spectrum based on the priority classes and the
future geo-located contextual network needs of the user
terminals in the defined area.
[0007] US 2011/194503 A1 discloses that spectrum
asset class determination is dynamically assessed so
that a radio device may use a more preferred one of li-
censed spectrum or unlicensed spectrum for the specific
wireless communications application of the radio device.
Licensed spectrum, in addition to unlicensed spectrum,
may be made available to preferred radio devices by val-
idating that the radio system has an equipment ID and a
secondary ID that authorizes the use of the licensed
spectrum by the radio system.

Disclosure of Invention

Technical Problem

[0008] When the vacant time and the vacant region of
the broadcast radio wave is actually utilized in the wire-
less communication, it is concerned that the broadcast
radio wave is interfered by the wireless radio wave. If the
wireless system is utilized with a large margin to prevent
the wireless radio wave from interfering the broadcast
radio wave, the wireless system is unable to perform suf-
ficient communication.
[0009] Thus, the present disclosure proposes a new
and improved control device, a method and a computer
program, which can perform sufficient wireless commu-
nication that uses a white space, without interfering the
system that uses a special communication band like
broadcast.

Solution to Problem

[0010] According to the present disclosure, there are
provided a control device, a corresponding method and
a computer program as defined in the claims.

Advantageous Effects of Invention

[0011] As described above, the present disclosure can
be provided a new and improved control device, a method
and a computer program, which can perform sufficient
wireless communication that uses the white space, with-
out interfering a system that uses a special communica-
tion band like broadcast.
[0012] Note that the effects described above are not
necessarily limitative. With or in the place of the above
effects, there may be achieved any one of the effects
described in this specification or other effects that may
be grasped from this specification.
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Brief Description of Drawings

[0013]

[FIG. 1] FIG. 1 is an explanatory diagram illustrating
a configuration example of a broadcast system ac-
cording to an embodiment of the present disclosure.
[FIG. 2] FIG. 2 is an explanatory diagram that rep-
resents, with a graph, an example of a temporal
change of a use situation of a channel (frequency
band) for broadcast.
[FIG. 3] FIG. 3 is an explanatory diagram illustrating
a system configuration example provided with a wire-
less communication system that uses a white space.
[FIG. 4] FIG. 4 is an explanatory diagram illustrating
a system configuration example.
[FIG. 5] FIG. 5 is an explanatory diagram illustrating
a system configuration example.
[FIG. 6] FIG. 6 is an explanatory diagram illustrating
a system configuration example.
[FIG. 7] FIG. 7 is an explanatory diagram illustrating
a functional configuration example of a WSD 100
according to an embodiment of the present disclo-
sure.
[FIG. 8] FIG. 8 is a flow diagram illustrating an oper-
ation example of a WSD 100 according to an em-
bodiment of the present disclosure.
[FIG. 9] FIG. 9 is an explanatory diagram illustrating
a configuration example of a communication re-
source allocation user interface 160.
[FIG. 10] FIG. 10 is an explanatory diagram illustrat-
ing a variant example of a WSD 100 according to an
embodiment of the present disclosure.
[FIG. 11] FIG. 11 is an explanatory diagram illustrat-
ing a variant example of a WSD 100 according to an
embodiment of the present disclosure.
[FIG. 12] FIG. 12 is an explanatory diagram illustrat-
ing an operation example of a WSD 100 according
to an embodiment of the present disclosure.
[FIG. 13] FIG. 13 is a diagram for describing a se-
quence of advertisement revenue that uses a WSD
100 according to the present embodiment.
[FIG. 14] FIG. 14 is an explanatory diagram illustrat-
ing an example of a user interface.
[FIG. 15] FIG. 15 is an explanatory diagram illustrat-
ing an example of a user interface.
[FIG. 16] FIG. 16 is an explanatory diagram illustrat-
ing an example of a user interface.
[FIG. 17] FIG. 17 is an explanatory diagram illustrat-
ing an example of a user interface.
[FIG. 18] FIG. 18 is an explanatory diagram illustrat-
ing an example of a user interface.
[FIG. 19] FIG. 19 is an explanatory diagram illustrat-
ing an example of a user interface.
[FIG. 20] FIG. 20 is an explanatory diagram illustrat-
ing an example of a user interface.

Mode(s) for Carrying Out the Invention

[0014] Hereinafter, (a) preferred embodiment(s) of the
present disclosure will be described in detail with refer-
ence to the appended drawings. In this specification and
the appended drawings, structural elements that have
substantially the same function and structure are denoted
with the same reference numerals, and repeated expla-
nation of these structural elements is omitted.
[0015] Note that description will be made in the follow-
ing order.

1. Embodiment of Present Disclosure
1.1. Background
1.2. Configuration Example
1.3. Operation Example
1.4. User Interface Configuration Example
1.5. Variant Example
1.6. User Interface Example
2. Conclusion

<1. Embodiment of Present Disclosure>

[1.1. Background]

[0016] Before an embodiment of the present disclo-
sure is described in detail, the background of the embod-
iment of the present disclosure will be described.
[0017] As described above, in these days, with the ev-
olution of mobile phones, the information exchanged by
wireless communication has changed from information
of telephone call to multimedia information of a larger
size, such as music, image, and moving image. As a
result of exchange of the information of the larger size
as described above, the demand on the wireless com-
munication expands significantly, and along with this, the
resource supply of the wireless communication is tight.
[0018] On the other hand, the radio wave from a tele-
vision tower, a radio station, or the like is not always uti-
lized necessarily. Also, the radio wave is unable to be
utilized at all sites. Thus, there is a study of a measure
for utilizing a vacant time and a vacant region in the tight
wireless communication, if there is a vacant time and a
vacant region in the television station, the radio station,
or a special communication band to which some sort of
approval is given. White space utilization is a technology
that utilizes this vacant time, the vacant region, and the
vacancy band
[0019] Below description will describe a case in which
a service that utilizes a frequency band whose utilization
authorization is given to a specific business operator is
digital television broadcast (DTV). Note that the service
that utilizes the frequency band whose utilization author-
ization is given to the specific business operator can in-
clude wireless microphone, radar (military, ship-based,
weather, etc.), fixed-satellite service, telemetry, earth ex-
ploration satellite, etc., in addition to the digital television
broadcast.
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[0020] However, when a vacant time and a vacant re-
gion of the broadcast radio wave are utilized in the wire-
less communication, it is concerned that the broadcast
radio wave is interfered by the wireless radio wave, and
that the wireless system communicates in a space that
is not a complete white space and thereby the broadcast
system becomes unable to be utilized. Thus, in the past,
there has been a study of a measure to prevent the wire-
less system from intruding into the broadcast area, and
to reduce the transmission electric power of the wireless
radio wave even if the broadcast area is intruded.
[0021] Among these, the method to prevent the wire-
less system from intruding into the broadcast area is, in
other words, to utilize the white space only in a region
that the broadcast radio wave does not reach completely.
However, the area of tight wireless communication is a
region that has a high population density and reached
by the broadcast radio wave, in many cases. Hence, this
method is not very effective.
[0022] Thus, there has been the other method, that is,
the method to reduce the transmission electric power of
the wireless radio wave when the wireless system in-
trudes into the broadcast area. This method operates the
wireless system so as not to interfere the broadcast radio
wave, by sensing the intensity of the broadcast radio
wave and the degree of interference from the wireless
system by using some sort of sensing system. For ex-
ample, the above-described Patent Literature 1 discloses
a technology relevant to a procedure to acquire informa-
tion of a frequency channel to be used, from among the
white space, by spectrum sensing.
[0023] However, when the vacant time and the vacant
region of the broadcast radio wave is actually utilized in
the wireless communication, it is concerned that the
broadcast radio wave is actually interfered by the wire-
less radio wave. If the wireless system is utilized with a
large margin to prevent the wireless radio wave from in-
terfering the broadcast radio wave, the wireless system
is unable to perform sufficient communication.
[0024] Thus, in consideration of the above back-
ground, the discloser of the present application has per-
formed an intense study of a technology that can suffi-
ciently utilize another communication service that uses
a frequency band like wireless communication, without
interfering a communication service that uses the prede-
termined frequency band like a broadcast system. As a
result, the discloser of the present application has led up
to devising a technology that can sufficiently utilize an-
other communication service that uses a frequency band,
without interfering the communication service that uses
the predetermined frequency band, by allocating the
communication resources of a predetermined frequency
band appropriately, as described below.
[0025] In the above, the background of the embodi-
ment of the present disclosure has been described.

[1.2. Configuration Example]

[0026] Next, a configuration example of an embodi-
ment of the present disclosure will be described.
[0027] First, a configuration example of a system to
which an embodiment of the present disclosure is applied
will be described. FIG. 1 is an explanatory diagram illus-
trating the configuration example of the broadcast system
according to the embodiment of the present disclosure.
[0028] In the broadcast system illustrated in FIG. 1, a
radio wave tower 10 of a broadcast station transmits the
digital television (DTV) broadcast to the receiver (DTV
receiver), with radio waves of a frequency band assigned
to the broadcast station.
[0029] FIG. 1 illustrates a coverage area 11 indicating
an area reached by the radio wave transmitted by the
radio wave tower 10 of the broadcast station, a white
space 20 indicating an area not reached by the radio
wave transmitted by the radio wave tower 10 of the broad-
cast station, and a difficult viewing area 12 positioned at
a boundary portion between the coverage area 11 and
the white space 20. The coverage area 11 and the difficult
viewing area 12 are schematically illustrated, and the
coverage area 11 and the difficult viewing area 12 can
change due to the influence of the terrain and the direc-
tional characteristics of the radio wave transmitted from
the radio wave tower 10. Also, FIG. 1 illustrates a situation
in which three DTV receivers 200a, 200b, 200c that re-
ceive DTV broadcast exist in the coverage area 11.
[0030] The radio wave that the broadcast station trans-
mits from the radio wave tower 10 has a frequency band
that only the approved broadcast station is prioritized to
use. However, actually, there is an unused region, be-
cause the radio wave does not reach, is not broadcasted,
and is not used. Thus, in this region, there is a study of
performing the wireless communication by using the fre-
quency band of the broadcast radio wave.
[0031] FIG. 2 is an explanatory diagram that repre-
sents, with a graph, an example of a temporal change of
a use situation of a channel (frequency band) for broad-
cast. As illustrated in FIG. 2, actual broadcast is not used,
depending on time slot, in some cases. For example, in
a time slot during which the broadcast has ended, such
as midnight, a frequency band for this broadcast is not
used, in some cases. Further, as illustrated in FIG. 2,
there is an unused frequency band between a channel
and a channel. Thus, the wireless communication system
that uses the white space performs the wireless commu-
nication by utilizing a time slot during which the broadcast
is not performed and a frequency band that is not used
for the broadcast in the first place, as illustrated in FIG. 2.
[0032] FIG. 3 is an explanatory diagram illustrating a
system configuration example in which a wireless com-
munication system that uses the white space is provided
in the broadcast system illustrated in FIG. 1. FIG. 3 illus-
trates white space devices (hereinafter "WSD") 100a,
100b, 100c, 100d that perform the wireless communica-
tion that uses the white space in the frequency band used
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by the broadcast station. Also, FIG. 3 also illustrates cov-
erage areas 101a, 101b, 101c, 101d of the respective
WSDs 100a, 100b, 100c, 100d. In the below description,
the WSDs are collectively referred to as WSD 100 simply,
and the coverage areas of the WSD 100 are referred to
as coverage area 101 simply, in some cases.
[0033] In the case of the system configuration illustrat-
ed in FIG. 3, the WSD 100b positioned in the white space
20 is far away from the radio wave tower 10, and the
radio wave transmitted by the WSD 100b, which uses
the same frequency band as the radio wave transmitted
by the radio wave tower 10, does not have an influence
on the reception of the DTV broadcast in the DTV receiv-
ers 200a, 200b, 200c inside the coverage area 11. How-
ever, it is highly possible that the radio waves that use
the same frequency band as the radio wave transmitted
by the radio wave tower 10, which are transmitted by the
WSDs 100a, 100b, 100c positioned near the DTV receiv-
ers 200a, 200b, 200c, have an influence on the reception
of the DTV broadcast in the DTV receivers 200a, 200b,
200c.
[0034] In order to prevent the radiated radio wave from
becoming the interference radio wave for the DTV re-
ceivers 200a, 200b, 200c, the WSD 100 is necessary to
be located at the difficult viewing area 12 or the like for
example, and the intensity of and the transmission radio
wave must be set significantly small. However, if the in-
tensity of the transmission radio wave is set too small,
the WSD 100 is unable to exchange information suffi-
ciently with the wireless terminal.
[0035] FIG. 4 is an explanatory diagram illustrating a
system configuration example for sufficiently utilizing an-
other communication service that secondarily uses a fre-
quency band like the wireless communication, without
interfering the broadcast service.
[0036] In the system configuration example illustrated
in FIG. 4, the WSD 100a receives, by itself, the content
of the digital television broadcast transmitted from the
radio wave tower 10, and transmits the content of the
digital television broadcast toward the DTV receiver
200a. The WSD 100a may perform the transmission to-
ward the DTV receiver 200a without wire or with wire. As
described above, the WSD 100a receives by itself the
content of the digital television broadcast transmitted
from the radio wave tower 10, and transmits the content
of the received digital television broadcast toward the
DTV receiver 200a, and thereby there is no influence on
the reception of the DTV broadcast in the DTV receiver
200a.
[0037] However, in order to prevent the interference of
the broadcast service by the system configuration exam-
ple illustrated in FIG. 4, the WSD 100a must be at a po-
sition at which the content of the digital television broad-
cast transmitted from the radio wave tower 10 can be
received directly. Furthermore, the WSD 100a itself ra-
diates the radio wave that can interfere the DTV receiver
200a, and is necessary to include a large antenna or the
like to receive the content of the digital television broad-

cast transmitted from the radio wave tower 10. Thus, an-
other method is conceived.
[0038] FIG. 5 is an explanatory diagram illustrating a
system configuration example for sufficiently utilizing an-
other communication service that secondarily uses a fre-
quency band like the wireless communication, without
interfering the broadcast service.
[0039] In the system configuration example illustrated
in FIG. 5, the WSD 100a does not receive, by itself, the
content of the digital television broadcast transmitted
from the radio wave tower 10, but receives the content
of the digital television broadcast from a relay station 30
of the broadcast provided at a site that is different from
the radio wave tower 10, and transmits the information
toward the DTV receiver 200a. The WSD 100a may per-
form the transmission toward the DTV receiver 200a with-
out wire or with wire. As described above, the WSD 100a
receives the content of the digital television broadcast
transmitted from the radio wave tower 10 from the relay
station 30, and transmits the content of the received dig-
ital television broadcast toward the DTV receiver 200a,
and thereby there is no influence on the reception of the
DTV broadcast in the DTV receiver 200a.
[0040] FIG. 6 is an explanatory diagram illustrating a
system configuration example for sufficiently utilizing an-
other communication service that secondarily uses a fre-
quency band like the wireless communication, without
interfering the broadcast service.
[0041] In the system configuration example illustrated
in FIG. 6, the WSD 100a does not receive, by itself, the
content of the digital television broadcast transmitted
from the radio wave tower 10, but receives the content
of the digital television broadcast from a broadcast station
40 that transmits the content of the digital television
broadcast at a predetermined frequency from the radio
wave tower 10, and transmits the content of the received
digital television broadcast toward the DTV receiver
200a. The WSD 100a may perform the transmission to-
ward the DTV receiver 200a without wire or with wire. As
described above, the WSD 100a receives the content of
the digital television broadcast transmitted from the radio
wave tower 10 from the broadcast station 40, and trans-
mits the content of the received digital television broad-
cast toward the DTV receiver 200a, and thereby there is
no influence on the reception of the DTV broadcast in
the DTV receiver 200a.
[0042] The WSD 100 acquires the content of the digital
television broadcast transmitted at a predetermined fre-
quency from the radio wave tower 10 by some sort of
method, and appropriately allocates the communication
resources (the frequency band and the transmission
time) as described later, when re-delivering the content
of the received digital television broadcast. The WSD 100
enables sufficient utilization of another communication
service that uses a frequency band, without interfering
the communication service that uses the predetermined
frequency band, by allocating the communication re-
sources appropriately.
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[0043] In the above, the configuration example of the
system to which the embodiment of the present disclo-
sure is applied has been described. Next, a functional
configuration example of the WSD 100 according to the
embodiment of the present disclosure will be described.
[0044] FIG. 7 is an explanatory diagram illustrating a
functional configuration example of the WSD 100 accord-
ing to the embodiment of the present disclosure. In the
following, the functional configuration example of the
WSD 100 according to the embodiment of the present
disclosure will be described by using FIG. 7.
[0045] As illustrated in FIG. 7, the WSD 100 according
to the embodiment of the present disclosure includes a
broadcast content acquisition unit 110, a wireless com-
munication receiver unit 120, a communication resource
allocation unit 130, a broadcast content re-delivery unit
140, and a wireless communication transmitter unit 150.
[0046] The broadcast content acquisition unit 110 ac-
quires the content of the digital television broadcast
transmitted in a predetermined frequency band from the
radio wave tower 10. The broadcast content acquisition
unit 110 may acquire the content of the digital television
broadcast without wire or with wire. Upon acquiring the
content of the digital television broadcast, the broadcast
content acquisition unit 110 sends the acquired content
to the communication resource allocation unit 130.
[0047] The wireless communication receiver unit 120
receives the radio wave transmitted in a predetermined
frequency band from another device such as a base sta-
tion and a terminal device for example, and acquires the
information carried by the radio wave. With regard to the
wireless communication receiver unit 120, the frequency
band of the radio wave received by the wireless commu-
nication receiver unit 120 may be the same as and may
be different from the frequency band of the digital televi-
sion broadcast which is utilized when the content ac-
quired by the broadcast content acquisition unit 110 is
transmitted from the radio wave tower 10. The wireless
communication receiver unit 120 receives the radio
wave, and sends the acquired information to the com-
munication resource allocation unit 130, upon acquiring
the information carried by the radio wave.
[0048] The communication resource allocation unit
130 is an example of the control unit of the present dis-
closure, and allocates the communication resources to
the broadcast and the wireless, on the basis of the current
broadcast and the use situation of the wireless commu-
nication. The communication resource allocation unit 130
may allocate the frequency band, as the communication
resource, to the broadcast and the wireless, and may
allocate a usable time slot in the same frequency band
to the broadcast and the wireless. Also, the communica-
tion resource allocation unit 130 may allocate the com-
munication resources to the broadcast and the wireless,
for each frequency band.
[0049] The communication resource allocation unit
130 allocates the communication resources to the broad-
cast and the wireless, on the basis of an instruction from

the communication resource allocation user interface
(User Interface) 160 intended to be manipulated by the
operator of the WSD 100 that manipulates the WSD 100.
When the communication resource allocation unit 130
allocates the communication resources to the broadcast
and the wireless, the broadcast content re-delivery unit
140 re-delivers the content of the digital television broad-
cast on the basis of the allocated communication resourc-
es, and the wireless communication transmitter unit 150
performs the wireless communication.
[0050] The communication resource allocation unit
130 may allocate the communication resources to the
broadcast and the wireless, in accordance with the WSD
100 and current or future demand and supply of the digital
television broadcast. The communication resource allo-
cation unit 130 may allocate the communication resourc-
es to the broadcast and the wireless, in accordance with
the WSD 100 and current or future demand and supply
of the digital television broadcast. When allocating the
communication resources to the broadcast and the wire-
less in accordance with the current demand and the fu-
ture supply, the communication resource allocation unit
130 may use the information of the prediction of the future
demand and supply.
[0051] The broadcast content re-delivery unit 140 re-
delivers the content of the digital television broadcast ac-
quired by the broadcast content acquisition unit 110, by
using the communication resources for the broadcast al-
located by the communication resource allocation unit
130. The wireless communication transmitter unit 150
performs wireless transmission of information by using
the communication resources for the wireless communi-
cation allocated by the communication resource alloca-
tion unit 130.
[0052] The WSD 100 according to the embodiment of
the present disclosure includes the configuration illus-
trated in FIG. 7, to appropriately allocate the communi-
cation resources to the broadcast and the wireless. The
WSD 100 according to the embodiment of the present
disclosure appropriately allocates the communication re-
sources to the broadcast and the wireless, and thereby
enables sufficient utilization of another communication
service that uses a predetermined frequency band, with-
out interfering the communication service that uses the
predetermined frequency band.
[0053] It is necessary to appropriately switch the
broadcast and the wireless communication, in order to
appropriately operate the WSD 100 according to the em-
bodiment of the present disclosure. However, it is con-
cerned that the wireless communication interferes the
broadcast that uses the predetermined frequency band,
only by allowing the broadcast and the wireless commu-
nication to coexist. Thus, the WSD 100 according to the
embodiment of the present disclosure needs to appro-
priately switch between the broadcast and the wireless
communication, in accordance with a current situation of
the broadcast and the wireless communication.
[0054] It is conceived that the current situation of the
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broadcast and the wireless communication includes
whether or not the WSD 100 is in the coverage area 11
of the radio wave tower 10, whether or not the WSD 100
is in the coverage area 11 of the radio wave tower 10
and is broadcasting, whether the WSD 100 is in the cov-
erage area 11 of the radio wave tower 10 and is broad-
casting from the radio wave tower 10 and receives a
broadcast request from a viewer of the broadcast, and
whether the WSD 100 is out of the coverage area 11 of
the radio wave tower 10 and is broadcasting from the
radio wave tower 10 and receives a broadcast request
from a viewer of the broadcast.
[0055] The WSD 100 decides whether to perform the
wireless communication only or to perform the re-delivery
of the content of the digital television broadcast, in ac-
cordance with the current situation of the broadcast and
the wireless communication. Also, the WSD 100 changes
the method of the re-delivery, in accordance with the tar-
get to whom the content of the digital television broadcast
is re-delivered is a user of the difficult viewing area cre-
ated by itself or a user of the area that the radio wave
does not reach in the first place. Specifically, the content
is transmitted without charge if the WSD 100 re-delivers
the content to the user of the difficult viewing area created
by itself, and is transmitted after getting paid from the
broadcast station or the viewer if the WSD 100 re-delivers
the content to play the role of a repeater to the area that
the radio wave does not reach.
[0056] The WSD 100 may consider whether or not the
user of the transmission target has the right to view the
content, when re-delivering the content of the digital tel-
evision broadcast. If the user of the transmission target
has the right to view the content, the WSD 100 transmits
the content toward the user, but without the right, the
WSD 100 does not transmit the content toward the user,
or waits for the user to get the right to transmit the content.
[0057] The operation example of the WSD 100 will be
described in consideration of the above content.

[1.3. Operation Example]

[0058] FIG. 8 is a flow diagram illustrating an operation
example of the WSD 100 according to the embodiment
of the present disclosure. FIG. 8 illustrates an operation
example of the WSD 100, when deciding whether to per-
form the wireless communication only or to perform the
re-delivery of the content of the digital television broad-
cast. In the following, an operation example of the WSD
100 according to the embodiment of the present disclo-
sure will be described by using FIG. 8. Note that the com-
munication resource allocation unit 130 executes a series
of operation illustrated in FIG. 8, for example.
[0059] The WSD 100 first determines whether or not
the digital television broadcast is being broadcasted in a
predetermined frequency band from the radio wave tower
10 (step S101). The WSD 100 may determine whether
or not the digital television broadcast is being broadcast-
ed in a predetermined frequency band from the radio

wave tower 10, on the basis of whether the signal can
be received in the frequency band, or whether or not the
reception level of the signal is smaller than a predeter-
mined threshold value even when the signal is received.
[0060] If the digital television broadcast is not being
broadcasted in a predetermined frequency band (step
S101, No), the WSD 100 decides to use the frequency
band for the wireless communication only (step S102).
On the other hand, if the digital television broadcast is
being broadcasted in a predetermined frequency band
(step S101, Yes), the WSD 100 determines whether or
not there is a request for reception of the broadcast from
the viewer of the digital television broadcast (step S103).
[0061] If the digital television broadcast is being broad-
casted in a predetermined frequency band but there is
no request of reception of the broadcast from the viewer
of the digital television broadcast (step S103, No), the
WSD 100 decides that the frequency band be used in
the wireless communication only (step S104). On the oth-
er hand, if the digital television broadcast is being broad-
casted in a predetermined frequency band and there is
a request of reception of the broadcast from the DTV
receiver 200 used in the viewing by the viewer of the
digital television broadcast (step S103, Yes), the WSD
100 determines whether the WSD 100 is in the coverage
area 11 of the radio wave tower 10 at the present moment
(step S105).
[0062] If the WSD 100 is not in the coverage area 11
of the radio wave tower 10 (step S105, No), the WSD
100 views the digital television broadcast broadcasted
from the radio wave tower 10, and confirms the registra-
tion for obtaining the right to deliver, and then re-delivers
the content of the digital television broadcast (step S106).
On the other hand, if the WSD 100 is in the coverage
area 11 of the radio wave tower 10 (step S105, Yes), the
WSD 100 determines whether or not the DTV receiver
200 that has transmitted the request has the right to view
the digital television broadcast broadcasted from the ra-
dio wave tower 10 (step S107).
[0063] If the DTV receiver 200 that has transmitted the
request does not have the right to view the digital televi-
sion broadcast broadcasted from the radio wave tower
10 (step S107, No), the WSD 100 confirms that the DTV
receiver 200 views the digital television broadcast broad-
casted from the radio wave tower 10 and performs the
registration for obtaining the right to deliver, and then re-
delivers the content of the digital television broadcast
(step S108). On the other hand, if the DTV receiver 200
that has transmitted the request has the right to view the
digital television broadcast broadcasted from the radio
wave tower 10 (step S107, Yes), the WSD 100 re-delivers
the content of the digital television broadcast (step S109).
[0064] Note that the WSD 100 may determine whether
or not the DTV receiver 200 that has transmitted the re-
quest has the right to view the digital television broadcast
broadcasted from the radio wave tower 10, on the basis
of whether or not the DTV receiver 200 is a moving object.
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[1.4. User Interface Configuration Example]

[0065] Next, a user interface used when having the
operator of the WSD 100 perform optimal allocation of
the communication resources is studied. In the present
embodiment, it is assumed that a comparatively smaller
scale business operator than the broadcast station or the
like handles the WSD 100. This business operator de-
cides an allocation plan of the communication resources,
on the basis of an example of the communication re-
source allocation plan described later or the like, and
performs the operation relevant to the actual allocation
of the communication resources.
[0066] FIG. 9 is an explanatory diagram illustrating a
configuration example of the communication resource al-
location user interface 160 of the WSD 100, which is used
when having the operator perform the optimal allocation
of the communication resources.
[0067] As illustrated in FIG. 9, the communication re-
source allocation user interface 160 includes a commu-
nication resource allocation situation presentation user
interface 161, a communication resource allocation plan
selection user interface 162, and a communication re-
source profit-loss prediction presentation user interface
163.
[0068] The communication resource allocation situa-
tion presentation user interface 161 is a user interface
for presenting the profit and loss when the communica-
tion resources are allocated to the broadcast and the
wireless communication. The WSD 100 can present, to
the operator, how the communication resources is allo-
cated to generate the profit effectively, by presenting, to
the operator, the profit and loss generated when the com-
munication resources are allocated to the broadcast and
the wireless communication, by the communication re-
source allocation situation presentation user interface
161.
[0069] The communication resource allocation plan
selection user interface 162 is a user interface for having
the operator of the WSD 100 select an allocation plan of
the communication resources. The communication re-
source allocation unit 130 allocates the communication
resources to the broadcast and the wireless communi-
cation, on the basis of the allocation plan of the commu-
nication resources selected by the communication re-
source allocation plan selection user interface 162.
[0070] The communication resource profit-loss predic-
tion presentation user interface 163 is a user interface
for presenting the prediction of the profit and loss gener-
ated when the communication resources are allocated
to the broadcast and the wireless communication.
[0071] The communication resource situation predic-
tion unit 170 predicts the profit and loss generated when
the communication resources are allocated to the broad-
cast and the wireless communication. The communica-
tion resource situation prediction unit 170 can refer to the
data stored in a communication resource situation data-
base (DB) 180, when predicting the profit and loss gen-

erated when the communication resources are allocated
to the broadcast and the wireless communication. The
communication resource profit-loss prediction presenta-
tion user interface 163 presents the value predicted by
the communication resource situation prediction unit
170, when presenting the prediction of the profit and loss
generated when the communication resources are allo-
cated to the broadcast and the wireless communication.
[0072] The communication resource allocation user in-
terface 160 has the configuration illustrated in FIG. 9, to
have the operator decide the allocation plan of the com-
munication resources, and to perform the operation rel-
evant to the actual allocation of the communication re-
source.

[1.5. Variant Example]

[0073] As described above, the WSD 100 according
to the embodiment of the present disclosure can
strengthen the communication network without interfer-
ing the broadcast, by allocating the communication re-
sources to the broadcast and the wireless communica-
tion.
[0074] The WSD 100 according to the embodiment of
the present disclosure can be said to be a wireless com-
munication base station that also serves as substitution
of the broadcast, and is not a system that only performs
the broadcast and the wireless simultaneously. Thus, the
effect of the WSD 100 as the wireless communication
base station that substitutes the broadcast will be con-
sidered. For example, further effect as wireless commu-
nication base station is conceived, by adding to the WSD
100 a function for adding up the re-delivery situations of
the re-delivered broadcast content as below.
[0075] FIG. 10 is an explanatory diagram illustrating a
variant example of the WSD 100 according to the em-
bodiment of the present disclosure.
[0076] FIG. 10 illustrates a configuration example of
the WSD 100 according to the embodiment of the present
disclosure, which includes a communication resource al-
location unit 130 that allocates the communication re-
sources, and a broadcast re-delivery situation database
180 that stores the result obtained by adding up the re-
delivery situations of the content of the re-delivered digital
television broadcast.
[0077] The communication resource allocation unit
130 adds up the re-delivery situations of the content of
the digital television broadcast, so that the WSD 100 can
measure the viewer rating of the digital television broad-
cast. Usually, the broadcast radio wave is one way, and
therefore it is necessary to install a special device at the
receiver side, in order to measure the viewer rating. How-
ever, the communication resource allocation unit 130
adds up the re-delivery situations of the content of the
digital television broadcast, and thereby the WSD busi-
ness operator can virtually perform the substitution of the
viewer rating measurement.
[0078] That is, the WSD business operator can deliver
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the broadcast by using bidirectional communication.
When the broadcast is delivered by using the bidirection-
al communication, the WSD 100 saves information, such
as a time at which the re-delivery is performed, in the
broadcast re-delivery situation database 180.
[0079] FIG. 10 also illustrates a secondary system in-
tegration server 50 that integrates the wireless commu-
nication system that uses the white space, and a broad-
cast re-delivery situation integration database 60 that
stores the data that the secondary system integration
server 50 has acquired from each WSD 100.
[0080] The WSD 100 transmits the data of the re-de-
livery situations of the content of the digital television
broadcast which were added up, to the secondary system
integration server 50 that integrates the wireless com-
munication system that uses the white space. The sec-
ondary system integration server 50 can easily add up
the viewer rating of the digital television broadcast, with-
out installing a special device at the receiver side, as in
the past.
[0081] Also, the secondary system integration server
50 that integrates the wireless communication systems
that uses the white space easily acquires the viewer rat-
ing for each age group or for each of male and female,
on the basis of the profile or the like of the user who
wishes the re-delivery of the content, which is registered
in each WSD 100.
[0082] Also, the secondary system integration server
50 can roughly estimate the preference, the family con-
figuration, or the like of the user, by using the tendency
of the channel of the re-delivered content, and can cal-
culate the viewer rating on the basis of the preference,
the family configuration, or the like of the estimated user.
The secondary system integration server 50 may perform
clustering or the like on a distance basis by using a col-
laborative filter or the like, for example, when estimating
the preference. Also, the secondary system integration
server 50 may be used to estimate unknown information,
such as estimation of the family configuration. The sec-
ondary system integration server 50 may use a technol-
ogy for determining or regressing the unknown informa-
tion, with the channel, the utilized time, and the like as
explanatory variables, when estimating the unknown in-
formation. The secondary system integration server 50
may use a machine learning technology or the like, as a
method of determination or regression. The secondary
system integration server 50 may use a support vector
machine (SVM), a neural network (deep learning), or the
like for example, as the machine learning technology.
[0083] The WSD 100 according to the embodiment of
the present disclosure may change and re-deliver a part
of the broadcast content in accordance with the area and
the viewer, when re-delivering the content from the
broadcast content re-delivery unit 140. That is, the WSD
100 according to the embodiment of the present disclo-
sure can replace a uniformly broadcasted commercial
with an appropriate commercial in accordance with the
area and the viewer, and re-deliver the appropriate com-

mercial. Here, "in accordance with the area" means "in
accordance with the area where the WSD business op-
erator or the viewer exists". Also, "in accordance with the
viewer" means "in accordance with the profile of the view-
er (as described above, male and female, age, family
configuration, preference, residence type (owned house,
apartment, shared housing, or independent house), be-
longings (whether a car or bike is possessed, whether a
musical instrument is possessed) or the like".
[0084] FIG. 11 is an explanatory diagram illustrating a
variant example of the WSD 100 according to the em-
bodiment of the present disclosure. The WSD 100 illus-
trated in FIG. 11 includes a configuration in which a profile
database 191 and a replacement content database 192
are added to the WSD 100 illustrated in FIG. 7. The broad-
cast content re-delivery unit 140 changes and re-delivers
a part of the broadcast content, with reference to the pro-
file database 191 and the replacement content database
192, when re-delivering the content of the digital televi-
sion broadcast.
[0085] The profile database 191 is a database in which
an area where the viewer exists, the profile of the above
viewer, and the like are stored. The replacement content
database 192 is a database in which the information rel-
evant to the content replaced with a part of the content
is stored. In the replacement content database 192, the
content itself replaced with a part of the content may be
stored, and information for referring to the content re-
placed with a part of the content, such as ID information,
may be stored.
[0086] Note that, when a part of the broadcast content
is changed, a user interface for causing the operator to
decide the content to be changed may be used. The user
interface for causing the operator to decide the content
to be changed will be described in detail later.
[0087] Note that at least one of the profile database
191 and the replacement content database 192 may be
provided in a device that is different from the WSD 100.
[0088] FIG. 12 is a flow diagram illustrating an opera-
tion example of the WSD 100 according to the embodi-
ment of the present disclosure. The flow diagram illus-
trated in FIG. 12 is an operation example when changing
and re-delivering a part of the broadcast content in ac-
cordance with the area and the viewer, when re-deliver-
ing the content from the broadcast content re-delivery
unit 140. The broadcast content re-delivery unit 140 ex-
ecutes the process illustrated in FIG. 12, for example. In
the following, an operation example of the WSD 100 ac-
cording to the embodiment of the present disclosure will
be described by using FIG. 12.
[0089] The WSD 100 first determines whether or not
the site of the content to be changed is a changeable
part, when changing a part of the broadcast content (step
Sill). An example of a changeable part is a commercial
or the like.
[0090] If the site of the content to be changed is not a
changeable part (step Sill, No), the WSD 100 ends the
process without changing the broadcast content. On the
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other hand, if the site of the content to be changed is a
changeable part (step Sill, Yes), the WSD 100 subse-
quently confirms the area to which the content is re-de-
livered and the information of the viewer that views the
re-delivered content (step S112). The WSD 100 refers
to the profile database 191, when confirming the infor-
mation of the area and the viewer in step S112.
[0091] Upon confirming the information of the area and
the viewer in above step S112, the WSD 100 subsequent-
ly selects appropriate content for the area and the viewer
confirmed in above step S112 (step S113). The WSD
100 refers to the replacement content database 192,
when selecting the content in step S113.
[0092] Upon selecting the content in above step S113,
the WSD 100 subsequently delivers the changed content
after replacing the content (step S114).
[0093] The present embodiment is characterized in
getting information of what the profile the broadcasted
target has, when the WSD 100 substitutes for the digital
television broadcast. Thus, the advertisement business
operator can access to the consumer through the broad-
cast content more efficiently and appropriately than the
past.
[0094] Specifically, the WSD 100 can provide a person
who has a car or a bike with repurchase information of
car and bike, and can recommend an owned house for
a person who lives in apartment housing. As described
above, if appropriate advertisement can be delivered to
the appropriate target, the effect of the advertisement
improves. Also, as a result of rising advertisement unit
price, there is an effect that the advertisement revenue
increases. Note that the information such as whether or
not a car or bike is possessed and whether apartment
housing or the owned house may be the information reg-
istered in advance, and may be the information estimated
from the viewing history and the registration information,
by using a method of machine learning and data mining.
[0095] FIG. 13 is a diagram for describing a sequence
of the advertisement revenue that uses the WSD 100
according to the present embodiment.
[0096] Usually, the approved broadcast station pro-
vides a space (time) for advertisement, from a business
enterprise that wants to issue an advertisement, and re-
ceives money as the price from the business enterprise.
However, in this usual method, the approved broadcast
station is unable to confirm the profile or the like of the
actual viewer in the broadcast or the like, and therefore
is not effective for the actual viewer necessarily.
[0097] On the other hand, in the broadcast re-delivery
integration system by the WSD for each area, the deliv-
ered area is obvious, and therefore the local advertise-
ment or the like that is limited to a specific area is more
effective than obtaining an advertisement spot in the
frame of the broadcast of the nation-wide area, for ex-
ample.
[0098] Then, the WSD business operator that exists
for each area for example requests the approved broad-
cast station or the like to replace the advertisement

broadcasted in the advertisement spot for this nation-
wide area with the advertisement toward the specific ar-
ea. Here, if the price that the local business enterprise
earns by the replacement is larger than the price paid to
the large business enterprise that broadcasts the adver-
tisement for the nation-wide area, which owns the adver-
tisement spot originally, the WSD business operator re-
quests the authorization of the replacement of the adver-
tisement. The approved broadcast station buys back the
advertisement space of the large business enterprise by
refunding money for the replacement to the large busi-
ness enterprise, and provides the re-delivery system for
each area with this space. How much is refunded at the
time of the replacement is decided in advance in the con-
tract between the approved broadcast station and the
large business enterprise in advance. Then, the price
decided on the basis of this contract is presented as the
price that the WSD business operator pays to the large
business enterprise at the time of the replacement. Fur-
ther, with regard to this presented price, the approved
broadcast station may generate a profit by making the
price received from the WSD business operator greater
than the payment by cancellation.
[0099] The re-delivery system of the content of the dig-
ital television broadcast that uses the WSD 100 can pro-
vide the advertisement content that can appeal to the
viewer more appropriately.
[0100] As described above, the broadcast in the wire-
less system is substituted more, and thereby it is con-
ceived that the on-demand delivery is promoted, and the
radio wave tower is reduced.
[0101] To summarize the above, by the substitution of
the digital television broadcast by the wireless system
that uses the white space, the wireless communication
that uses the white space is enabled in the region that
has been unable to utilize the white space in the past,
and the wireless communication capacity improves.
[0102] Also, by the substitution of the digital television
broadcast by the wireless system that uses the white
space, the WSD business operator selects a resource
allocation plan in consideration of profit and loss and pre-
diction for the business, and the WSD business operator
is expected to become widespread.
[0103] Also, by the substitution of the digital television
broadcast by the wireless system that uses the white
space, the WSD business operator can acquire the de-
tailed information of the viewer rating of the digital tele-
vision broadcast, and the content including CM can be
appropriately supplied to the viewer of the digital televi-
sion broadcast.
[0104] Also, if the method that re-delivers the broad-
cast in the white space become widespread by the sub-
stitution of the digital television broadcast by the wireless
system that uses the white space, the power of the radio
wave tower itself is expected to be reduced or removed.
[0105] Also, by the substitution of the digital television
broadcast by the wireless system that uses the white
space, on-demand broadcast by the WSD is expected
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to become widespread.

[1.6. User Interface Example]

[0106] Next, an example of a user interface that the
WSD 100 according to the present embodiment presents
to the operator or the like will be described.
[0107] First, a user interface for selecting a communi-
cation resource allocation plan, for the business operator
of the white space wireless system that uses the WSD
100 according to the present embodiment will be de-
scribed.
[0108] First, the income and expenditure of the oper-
ator of the WSD 100 will be considered. The operator of
the WSD 100 earns the cost from the communication
company by the wireless communication, and earns the
price from the broadcast company, and receives the pen-
alty.
[0109] Here, the price obtained from the communica-
tion company by the operator of the WSD 100 is the price
obtained in return for lending the communication net-
work. Also, the price obtained from the broadcast com-
pany by the operator of the WSD 100 is the price obtained
in return for re-delivering the broadcast. Also, although
the penalty received from the broadcast company by the
operator of the WSD 100 is the penalty for interfering the
broadcast by the communication, this is intended to re-
store the broadcast with responsibility by the operator of
the WSD 100 so as not to be charged this penalty, rather
than charging the penalty from the broadcast station.
[0110] FIG. 14 is an explanatory diagram illustrating
an example of the user interface for the operator of the
WSD 100. FIG. 14 illustrates an example of the user in-
terface for the operator of the WSD 100 confirming the
current demand of the WSD 100 and the digital television
broadcast and the unit price decided in accordance with
the demand and supply.
[0111] The operator of the WSD 100 can confirm the
current demand of the WSD 100 and the digital television
broadcast and the price decided in accordance with the
demand and supply, with the user interface illustrated in
FIG. 14.
[0112] As illustrated in FIG. 14, if there is a user inter-
face that displays the communication unit price at the
time of utilizing the white space and the communication
unit price at the time of re-delivering the digital television
broadcast, the operator of the WSD 100 can obtain a
guideline for appropriately determining whether the radio
resources of the present moment is to be utilized in the
wireless communication that uses the white space or is
to be utilized in the re-delivery of the digital television
broadcast. Note that the communication unit price at the
time of the re-delivery of the digital television broadcast
may change in tandem with the viewer rating of the digital
television broadcast.
[0113] Next, an interface with which the operator ac-
tually decides the communication resource allocation will
be described. FIG. 15 is an explanatory diagram illustrat-

ing an example of the user interface for the operator of
the WSD 100. FIG. 15 illustrates an example of a com-
munication resource allocation plan selection user inter-
face 162 for the operator of the WSD 100 confirming the
prices including the current delivery plan and other de-
livery plans.
[0114] The operator of the WSD 100 decides the com-
munication resource allocation by changing the plan, by
using the communication resource allocation plan selec-
tion user interface 162 illustrated in FIG. 15. The WSD
100 decides the allocation of the channel or the like, in
accordance with the plan set by the operator of the WSD
100. By causing the operator to manipulate the user in-
terface illustrated in FIG. 15, the WSD 100 does not in-
volve the operator in a difficult system of the channel or
the like, but can allocate the resources optimally.
[0115] For example, four delivery plans in the example
of the communication resource allocation plan selection
user interface 162 illustrated in FIG. 15 include options,
such as a plan A which is FIX (a fixed ratio of the re-
delivery of the digital television broadcast and the wire-
less communication that uses the white space); a plan B
which is automatic optimization; a plan C which is follow-
ing the guideline of the communication company (decid-
ing in accordance with the request of the communication
company); and a plan D which is following the guideline
of the broadcast company (deciding in accordance with
the request of the broadcast company).
[0116] The plan D is selected at the present moment,
in the example illustrated in FIG. 15. The operator of the
WSD 100 views the price indicated by the communication
resource allocation plan selection user interface 162, and
selects the best plan for the operator (for example, the
plan of the highest price), and makes a change by using
a plan change button.
[0117] For example, the real-time popular content,
such as sports, increases its demand of the digital tele-
vision broadcast. Hence, with regard to such popular con-
tent, the unit price of the re-delivery of the digital television
broadcast becomes higher. That is, the approved broad-
cast station that delivers the content and the business
operator that puts an advertisement in the content want
re-delivery intensely, and therefore the unit price be-
comes higher. Thus, the broadcast business operator
may decide the unit price in accordance with the popu-
larity of the content.
[0118] Also, conversely, in the time slot of going to
school or going to work, or in the time slot of going home
from evening to night, the demand of the wireless com-
munication that uses the white space increases, for ex-
ample. Hence, in such a time slot, the unit price of the
wireless communication that uses the white space be-
comes higher. The operator of the WSD 100 selects a
plan that includes more wireless communication that us-
es the white space. In response, the WSD 100 assigns
the resources in such a manner that the wireless com-
munication that uses the white space automatically in-
creases. Note that the communication resource alloca-
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tion plan selection user interface 162 may present a rec-
ommended allocation plan, to the operator of the WSD
100. For example, if the setting recommends the plan of
the highest price, the communication resource allocation
plan selection user interface 162 may present a recom-
mendation of the plan C of the highest price.
[0119] The WSD 100 may generate a time-series
graph, to allow the operator to confirm the unit price. FIG.
16 is an explanatory diagram illustrating an example of
the user interface for the operator of the WSD 100. FIG.
16 illustrates an example of the user interface when pre-
senting a price fluctuation with the time-series graph, to
the operator of the WSD 100. The time-series graph il-
lustrated in FIG. 16 does not only display the fluctuation
of the price in accordance with the time to the present
moment, but also to a certain degree predicts and
presents the fluctuation of the price in accordance with
the time of future.
[0120] The WSD 100 may generate a future price fluc-
tuation predicted from the previous price trend or the like,
when generating the time-series graph illustrated in FIG.
16. The WSD 100 may thickly draw the future price in
consideration of the prediction error as illustrated in FIG.
16. The WSD 100 may use the average and dispersion
of the past same condition, when predicting this future
price fluctuation. Also, the WSD 100 may use the tech-
nology of machine learning and data mining, in order to
increase the prediction accuracy of the future price fluc-
tuation. The regression that uses the vector machine, the
prediction of the observation value that uses the time-
series data and the time-series model (hidden Markov
model), or the like are conceived, as the technology of
the machine learning. The technology disclosed in JP
2013-211616A or the like may be used with respect to
the prediction that uses the regression using the vector
machine, for example. Also, the technology disclosed in
JP 2013-205170A, JP 2013-205170A, or the like may be
used, with respect to the prediction of the observation
value that uses the hidden Markov model, for example.
[0121] By predicting and presenting the future price in
time series as described above, the WSD 100 can allow
the operator to decide the plan according to the predic-
tion, when the operator has a schedule of going out or
the like and is unable to decide the plan in real time.
[0122] According to the present embodiment, the white
space business operator can confirm the viewer rating
of the digital television broadcast in the DTV receiver
200, without installing a device for measuring the viewer
rating in the DTV receiver 200 as described above. Also,
the white space business operator can change a part of
the content of the digital television broadcast as neces-
sary.
[0123] That is, the white space business operator can
substitute the wireless system of both directions for the
broadcast which is one-way direction in a normal situa-
tion. Thus, by using the WSD 100 according to the
present embodiment, the white space business operator
enables comprehension of the reception request from

the user, the accurate comprehension of the viewing sit-
uation, the provision of the appropriate content in accord-
ance with the area and the viewer. Thus, subsequently,
user interfaces used for comprehension of the reception
request from the user, the accurate comprehension of
the viewing situation, the provision of the appropriate
content in accordance with the area and the viewer will
be described.
[0124] First, a user interface for presenting the infor-
mation of the viewer rating to the operator of the WSD
100 will be described. The WSD 100 may present the
information of the viewer rating of the present moment
or before only, but may present the information including
the prediction of the fluctuation of the viewer rating of the
future.
[0125] FIG. 17 is an explanatory diagram illustrating
an example of the user interface for the operator of the
WSD 100. FIG. 17 illustrates an example of the user in-
terface when presenting the fluctuation of the viewer rat-
ing in the time-series graph, to the operator of the WSD
100. The prediction of the viewer rating may be performed
by the WSD 100 and may be performed by another de-
vice. Although the prediction methods of the viewer rating
are various, when the broadcast content, the time slot,
and the like are input, the viewer rating of the past similar
broadcast content or the general time slot is merged, and
the predicted viewer rating may be output, for example.
[0126] As described above, it is desirable that there is
a server that bundles a plurality of WSDs 100 in order to
confirm the viewer rating of the digital television broad-
cast, but the information of this viewer rating can be
shared in each WSD 100. The information of the viewer
rating is shared in each WSD 100, and thereby the white
space business operator and the operator of the WSD
100 can change the price of each plan and the prediction
of the viewer rating, on the basis of the viewer rating of
the present moment or before, the prediction of the future
viewer rating, and the like.
[0127] Next, a user interface for changing a part of the
content will be described. FIG. 18 is an explanatory dia-
gram illustrating an example of the user interface for the
operator of the WSD 100. FIG. 18 illustrates an example
of a user interface 300 for changing the advertisement
content broadcasted between the content of the digital
television broadcast.
[0128] The user interface 300 illustrated in FIG. 18 in-
cludes an advertisement content slider 301 and a time
axis changing slider 302. Each slider may be moved by
the user placing the cursor of the mouse pointer thereon,
and may slide in response to a flick input or the like if a
touch panel is provided in the display screen. Note that,
when the touch panel is provided in the display screen,
each of the sliders is needless to be displayed necessar-
ily, and only slide operation by the user may be executed.
[0129] The time axis changing slider 302 is a slider for
setting a focused time axis, from among the content
group 310. A focused time slot changes, in accordance
with the movement of the time axis changing slider 302.

21 22 



EP 3 310 087 B1

13

5

10

15

20

25

30

35

40

45

50

55

For example, if the time axis changing slider 302 is ma-
nipulated in the downward direction when the advertise-
ment content A1 is focused, the next advertisement con-
tent A2 is focused.
[0130] The advertisement content slider 301 is the slid-
er for selecting the advertisement content from among
the advertisement content group 320. The focused ad-
vertisement content switches like A1, B1, C1, D1, in re-
sponse to the movement of the advertisement content
slider 301. When the operator of the WSD 100 selects
the advertisement content by manipulating the advertise-
ment content slider 301, the advertisement content
broadcasted to the viewer who receives the re-delivery
of the content from the WSD 100 is switched.
[0131] For example, the methods for selecting the con-
tent include various methods, such as a method that sets
the content focused at the slided time point, a method
that pushes a predetermined button after focusing, and
a method that selects and clicks other displayed content,
and are not limited to a specific method.
[0132] Note that, in FIG. 18, the unit price written under
the advertisement content is the advertisement revenue
fee for displaying the advertisement. This advertisement
revenue amount may be the advertisement revenue fee
obtained by the operator of the WSD 100; may be the
advertisement revenue fee of the white space business
operator that integrates the operator of the WSD 100; or
may be the advertisement revenue fee of the broadcast
station that broadcasts the original the content.
[0133] The advertisement revenue fee of each adver-
tisement content is obtained by calculating a difference
between the advertisement fees when canceling the ad-
vertisement content in the original the content and in-
stead delivering other advertisement content. However,
there are a large number of advertisement spots in single
content in some cases, and setting the advertisement
content of change target to each advertisement spot one
by one is a large burden for the white space business
operator. Thus, the white space business operator may
set something like the advertisement plan in advance,
and the WSD 100 may present the user interface for al-
lowing the operator of the WSD 100 to select the adver-
tisement plan.
[0134] The advertisement plan may be separated in
accordance with gender and age group, such as a plan
that selects the original broadcast, a plan for male and
old generation, a plan for female and young generation,
and a plan for male and child, and may be separated in
accordance with area.
[0135] FIG. 19 is an explanatory diagram illustrating
an example of the user interface for the operator of the
WSD 100. FIG. 19 illustrates an example of a user inter-
face 400 that presents the viewer registered in the WSD
100, the area and the profile of the viewer, and the ad-
vertisement plan for the viewer. As illustrated in FIG. 19,
by presenting the advertisement plan selected for the
user, the WSD 10 does not allow the operator to set the
advertisement content finely, but automatically selects

the advertisement content of the high price on the basis
of the advertisement plan.
[0136] When the selected advertisement plan is rec-
ognized to be inappropriate from the viewing situation of
the actual broadcast content or the like, it is envisaged
that the operator of the WSD 100 wants to change the
advertisement plan. The WSD 100 may present a user
interface for allowing the operator to change the adver-
tisement plan. FIG. 20 is an explanatory diagram illus-
trating an example of the user interface for the operator
of the WSD 100. FIG. 20 illustrates an example of a user
interface 500 for allowing the operator to change the ad-
vertisement plan.
[0137] According to the embodiment of the present dis-
closure, the WSD 100 can allow the operator to confirm
the unit prices of the communication and the broadcast,
various prices of the resource allocation plans of com-
munication and the broadcast, and the time-series pre-
diction of the resource allocation plan, and allows the
operator to select and change the resource allocation
plan.
[0138] Also, according to the embodiment of the
present disclosure, the WSD 100 can allow the operator
to confirm the viewer rating of each area and each viewer
profile, and the time-series prediction of the viewer rating,
and can allow the viewer to select and change the ad-
vertisement content for each viewer, and can allow the
viewer to select and change the advertisement plan for
each viewer.

<2. Conclusion>

[0139] As described above, according to the embodi-
ment of the present disclosure, there is provided the WSD
100 that can expand the capacity of the wireless com-
munication, without interfering the broadcast content, by
combining the function for performing the wireless com-
munication by utilizing the frequency band used by the
broadcast radio wave or the frequency bands around it
and the function for acquiring and re-delivering the broad-
cast content by using the communication resources that
is owned.
[0140] The WSD 100 according to the embodiment of
the present disclosure can present the interface for al-
lowing the operator to confirm and change the plan for
allocating the communication resources in accordance
with the prices at the time of re-delivering the broadcast
content and the wireless communication. Also, the WSD
100 according to the embodiment of the present disclo-
sure can allow the business operator and the operator
to confirm the viewer rating without installing a special
device, and can provide the viewer with the appropriate
advertisement content, by re-delivering the content of the
digital television broadcast.
[0141] The preferred embodiment(s) of the present
disclosure has/have been described above with refer-
ence to the accompanying drawings, whilst the present
disclosure is not limited to the above examples. A person
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skilled in the art may find various alterations and modifi-
cations within the scope of the appended claims, and it
should be understood that they will naturally come under
the technical scope of the present disclosure.
[0142] For example, the communication resource al-
location unit 130 may control the intensity of the wireless
communication, when allocating the communication re-
sources to the broadcast and the wireless communica-
tion. When the communication resource allocation unit
130 additionally controls the intensity of the wireless com-
munication, while allocating the communication resourc-
es to the broadcast and the wireless communication, the
communication resource allocation unit 130 can perform
the wireless communication with higher intensity, and
broaden the coverage area of the wireless communica-
tion of the WSD 100, if the frequency band of the alloca-
tion target is not used in the broadcast.
[0143] Also, the processing steps in each process in
this specification are not strictly limited to execution in a
time series following the sequence described in a flow-
chart or a sequence diagram. For example, the process-
ing steps in each process may be executed in a sequence
that differs from a sequence described herein as a flow-
chart or a sequence diagram, and furthermore may be
executed in parallel.
[0144] Also, a computer program for functioning the
processor (for example, a CPU, a DSP, etc.) included in
the device (for example, the WSD, the DTV receiver, the
management server, or their modules) of the present
specification as the above device (in other words, a com-
puter program for causing the above processor to exe-
cute the operation of the component of the above device)
can be created. Also, a recording medium that has re-
corded the computer program may be provided. Also,
there may be provided a device (for example, a complet-
ed product, or a module (a component, a processing cir-
cuit, a chip, etc.) for the completed product) that includes
a memory for storing the above computer program and
one or more processors that can execute the above com-
puter program. Also, a method that includes the operation
of one or more components (for example, the information
acquisition unit and/or the control unit, etc.) of the above
device is included in the technology according to the
present disclosure.
[0145] Further, the effects described in this specifica-
tion are merely illustrative or exemplified effects, and are
not limitative. That is, with or in the place of the above
effects, the technology according to the present disclo-
sure may achieve other effects that are clear to those
skilled in the art from the description of this specification.

Reference Signs List

[0146]

10 radio wave tower
11 coverage area
12 difficult viewing area

20 white space
30 relay station
40 broadcast station
50 secondary system integration server
60 broadcast re-delivery situation integration data-

base
100 WSD
200 DTV receiver
300 user interface
301 advertisement content slider
302 time axis changing slider
310 content group
320 advertisement content group
400 user interface
500 user interface

Claims

1. A white space wireless device comprising:
a communication resource allocation unit (130) con-
figured to

- acquire current and/or predicted future de-
mand information and/or supply information of
a first broadcast digital television communica-
tion service that uses a predetermined frequen-
cy band of a white space and current and/or pre-
dicted future demand information and/or supply
information of a second communication service
that secondarily utilizes the predetermined fre-
quency band of the white space,
- allocate a communication resource of the pre-
determined frequency band to the first commu-
nication service and to the second communica-
tion service on the basis of the current and/or
predicted future demand information and/or
supply information, and a broadcast content re-
delivery unit (140) configured to:

- generate information for replacing a part
of data transmitted by the first communica-
tion service on the basis of an allocation re-
sult of the communication resource with re-
placement data transmitted by the first com-
munication service.

2. The device according to claim 1, wherein
the control unit (130) is configured to generate infor-
mation for presenting the acquired information.

3. The device according to any preceding claim, where-
in
the control unit (130) is configured to generate an
allocation plan of the communication resource on
the basis of the acquired information.

4. The device according to claim 3, wherein
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the control unit (130) is configured to generate infor-
mation for presenting the allocation plan to recom-
mend.

5. The device according to any preceding claim, where-
in
the control unit (130) is configured to acquire a unit
price when data is transmitted in the predetermined
frequency band.

6. The device according to claim 5, wherein
the unit price is decided in accordance with content
of data provided by the first communication service
or in accordance with a time slot during which data
is communicated by the second communication
service.

7. The device according to any preceding claim, where-
in
the control unit (130) is configured to allocate the
communication resource on the basis of a request
from a receiver device that uses the first communi-
cation service.

8. The device according to claim 7, wherein
the control unit (130) is configured to decide to trans-
mit data by the first communication service to the
receiver device only in the case where the receiver
device has a right to use the first communication
service or in the case of having a right to transmit
the data provided by the first communication service.

9. The device according to any preceding claim, where-
in
the control unit (130) is configured to add up the
number of transmission situations of data provided
by the first communication service in which data is
transmitted by the first communication service.

10. The device according to any preceding claim, where-
in
the control unit (130) is configured to control a signal
intensity of a signal used for transmitting data by the
second communication service.

11. The device according to any preceding claim, where-
in
the control unit (130) is configured to allocate a com-
munication resource to the first communication serv-
ice and the second communication service, in each
frequency band.

12. A method of a white space wireless device, said
method comprising:

acquiring current and/or predicted future de-
mand information and/or supply information of
a first broadcast digital television communica-

tion service that uses a predetermined frequen-
cy band of a white space and current and/or pre-
dicted future demand information and/or supply
information of a second communication service
that secondarily utilizes the predetermined fre-
quency band of the white space; and
allocating a communication resource of the pre-
determined frequency band to the first commu-
nication service and the second communication
service on the basis of the current and/or pre-
dicted future demand information and/or supply
information, and

- generating information for replacing a part
of data transmitted by the first communica-
tion service on the basis of an allocation re-
sult of the communication resource with re-
placement data transmitted by the first com-
munication service.

13.  A computer program comprising program code
means for causing a white space wireless device as
claimed in claim 1 to carry out the steps of the method
as claimed in claim 12 when said computer program
is carried out on the white space wireless device.

Patentansprüche

1. Drahtlose "White-Space"-Vorrichtung, die Folgen-
des umfasst:
eine Kommunikationsbetriebsmittelzuteilungsein-
heit (130), die konfiguriert ist zum:

- Erfassen von aktuellen und/oder vorhergesag-
ten zukünftigen Bedarfsinformationen und/oder
Versorgungsinformationen eines ersten digita-
len Rundfunkfernsehkommunikationsdienstes,
der ein vorbestimmtes Frequenzband eines
White Space verwendet, und von aktuellen
und/oder vorhergesagten zukünftigen Bedarfs-
informationen und/oder Versorgungsinformati-
onen eines zweiten Kommunikationsdienstes,
der das vorbestimmte Frequenzband des White
Space sekundär verwendet,
- Zuteilen eines Kommunikationsbetriebsmittels
des vorbestimmten Frequenzbandes zu dem
ersten Kommunikationsdienst und zu dem zwei-
ten Kommunikationsdienst anhand der aktuel-
len und/oder vorhergesagten zukünftigen Be-
darfsinformationen und/oder Versorgungsinfor-
mationen und eine Rundfunkinhaltsneuliefer-
einheit (140), die konfiguriert ist zum:
- Erzeugen von Informationen zum Ersetzen ei-
nes Teils von Daten, die durch den ersten Kom-
munikationsdienst gesendet werden, anhand
eines Zuteilungsergebnisses des Kommunika-
tionsbetriebsmittels durch Ersatzdaten, die
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durch den ersten Kommunikationsdienst gesen-
det werden.

2. Vorrichtung nach Anspruch 1, wobei
die Steuereinheit (130) konfiguriert ist, Informatio-
nen zum Darstellen der erfassten Informationen zu
erzeugen.

3. Vorrichtung nach einem vorhergehenden Anspruch,
wobei
die Steuereinheit (130) konfiguriert ist, einen Zutei-
lungsplan des Kommunikationsbetriebsmittels an-
hand der erfassten Informationen zu erzeugen.

4. Vorrichtung nach Anspruch 3, wobei
die Steuereinheit (130) konfiguriert ist, Informatio-
nen zum Darstellen des Zuteilungsplans zum Emp-
fehlen zu erzeugen.

5. Vorrichtung nach einem vorhergehenden Anspruch,
wobei
die Steuereinheit (130) konfiguriert ist, einen Ein-
heitspreis zu erfassen, wenn Daten in dem vorbe-
stimmten Frequenzband gesendet werden.

6. Vorrichtung nach Anspruch 5, wobei
der Einheitspreis in Übereinstimmung mit Inhalt von
Daten, die durch den ersten Kommunikationsdienst
geliefert werden, oder in Übereinstimmung mit ei-
nem Zeitfenster, während dessen Daten durch den
zweiten Kommunikationsdienst kommuniziert wer-
den, entschieden wird.

7. Vorrichtung nach einem vorhergehenden Anspruch,
wobei
die Steuereinheit (130) konfiguriert ist, das Kommu-
nikationsbetriebsmittel anhand einer Anforderung
von einer Empfängervorrichtung, die den ersten
Kommunikationsdienst verwendet, zuzuteilen.

8. Vorrichtung nach Anspruch 7, wobei
die Steuereinheit (130) konfiguriert ist, zu entschei-
den, nur in dem Fall, in dem die Empfängervorrich-
tung das Recht besitzt, den ersten Kommunikations-
dienst zu verwenden, oder in dem Fall, in dem sie
das Recht besitzt, die durch den ersten Kommuni-
kationsdienst gelieferten Daten zu senden, Daten
durch den ersten Kommunikationsdienst an die
Empfängervorrichtung zu senden.

9. Vorrichtung nach einem vorhergehenden Anspruch,
wobei
die Steuereinheit (130) konfiguriert ist, die Anzahl
von Übertragungssituationen von Daten, die durch
den ersten Kommunikationsdienst geliefert werden,
in denen Daten durch den ersten Kommunikations-
dienst gesendet werden, zu addieren.

10. Vorrichtung nach einem vorhergehenden Anspruch,
wobei
die Steuereinheit (130) konfiguriert ist, eine Signal-
stärke eines Signals, das für das Senden von Daten
durch den zweiten Kommunikationsdienst verwen-
det wird, zu steuern.

11. Vorrichtung nach einem vorhergehenden Anspruch,
wobei
die Steuereinheit (130) konfiguriert ist, dem ersten
Kommunikationsdienst und dem zweiten Kommuni-
kationsdienst in jedem Frequenzband ein Kommu-
nikationsbetriebsmittel zuzuteilen.

12. Verfahren einer drahtlosen "White-Space"-Vorrich-
tung, wobei das Verfahren Folgendes umfasst:

Erfassen von aktuellen und/oder zukünftigen
Bedarfsinformationen und/oder Versorgungsin-
formationen eines ersten digitalen Rundfunk-
fernsehkommunikationsdienstes, der ein vorbe-
stimmtes Frequenzband eines White Space ver-
wendet, und von aktuellen und/oder vorherge-
sagten zukünftigen Bedarfsinformationen
und/oder Versorgungsinformationen eines
zweiten Kommunikationsdienstes, der das vor-
bestimmte Frequenzband des White Space se-
kundär verwendet; und
Zuteilen eines Kommunikationsbetriebsmittels
des vorbestimmten Frequenzbandes zu dem
ersten Kommunikationsdienst und zu dem zwei-
ten Kommunikationsdienst anhand der aktuel-
len und/oder vorhergesagten zukünftigen Be-
darfsinformationen und/oder Versorgungsinfor-
mationen und
Erzeugen von Informationen zum Ersetzen ei-
nes Teils von Daten, die durch den ersten Kom-
munikationsdienst gesendet werden, anhand
eines Zuteilungsergebnisses des Kommunika-
tionsbetriebsmittels durch Ersatzdaten, die
durch den ersten Kommunikationsdienst gesen-
det werden.

13. Computerprogramm, das Programmcodemittel um-
fasst, um zu bewirken, dass eine drahtlose "White-
Space"-Vorrichtung nach Anspruch 1 die Schritte
des Verfahrens nach Anspruch 12 ausführt, wenn
das Computerprogramm auf der drahtlosen "White-
Space"-Vorrichtung ausgeführt wird.

Revendications

1. Dispositif sans fil d’espace blanc, comprenant :
une unité d’attribution de ressource de communica-
tion (130) configurée pour :

- acquérir des informations de demande actuelle
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et/ou future prédite et/ou des informations de
fourniture d’un premier service de communica-
tion de télévision numérique de diffusion qui uti-
lise une bande de fréquence prédéterminée
d’un espace blanc et des informations de de-
mande actuelle et/ou future prédite et/ou des
informations de fourniture d’un second commu-
nication service qui utilise de façon secondaire
la bande de fréquence prédéterminée de l’es-
pace blanc,
- attribuer une ressource de communication de
la bande de fréquence prédéterminée au pre-
mier service de communication et au second
service de communication sur la base des infor-
mations de demande actuelle et/ou future pré-
dite et/ou des informations de fourniture, et une
unité de redistribution de contenu de diffusion
(140) configurée pour :
- générer des informations pour remplacer une
partie de données transmises par le premier ser-
vice de communication sur la base d’un résultat
d’attribution de la ressource de communication
avec des données de remplacement transmises
par le premier service de communication.

2. Dispositif selon la revendication 1, dans lequel
l’unité de commande (130) est configurée pour gé-
nérer des informations pour présenter les informa-
tions acquises.

3. Dispositif selon une quelconque revendication pré-
cédente, dans lequel
l’unité de commande (130) est configurée pour gé-
nérer un plan d’attribution de la ressource de com-
munication sur la base des informations acquises.

4. Dispositif selon la revendication 3, dans lequel
l’unité de commande (130) est configurée pour gé-
nérer des informations pour présenter le plan d’at-
tribution à recommander.

5. Dispositif selon une quelconque revendication pré-
cédente, dans lequel
l’unité de commande (130) est configurée pour ac-
quérir un prix unitaire lorsque des données sont
transmises dans la bande de fréquence prédétermi-
née.

6. Dispositif selon la revendication 5, dans lequel
le prix unitaire est décidé conformément à un con-
tenu de données fournies par le premier service de
communication ou conformément à un intervalle de
temps durant lequel des données sont communi-
quées par le second service de communication.

7. Dispositif selon une quelconque revendication pré-
cédente, dans lequel
l’unité de commande (130) est configurée pour attri-

buer la ressource de communication sur la base
d’une demande provenant d’un dispositif récepteur
qui utilise le premier service de communication.

8. Dispositif selon la revendication 7, dans lequel
l’unité de commande (130) est configurée pour dé-
cider de transmettre des données par l’intermédiaire
du premier service de communication au dispositif
récepteur seulement dans le cas où le dispositif ré-
cepteur a un droit d’utiliser le premier service de com-
munication ou dans le cas d’avoir un droit de trans-
mettre les données fournies par le premier service
de communication.

9. Dispositif selon une quelconque revendication pré-
cédente, dans lequel
l’unité de commande (130) est configurée pour ad-
ditionner le nombre de situations de transmission de
données fournies par le premier service de commu-
nication dans lesquelles des données sont transmi-
ses par le premier service de communication.

10. Dispositif selon une quelconque revendication pré-
cédente, dans lequel
l’unité de commande (130) est configurée pour com-
mander une intensité de signal d’un signal utilisé
pour transmettre des données par l’intermédiaire du
second service de communication.

11. Dispositif selon une quelconque revendication pré-
cédente, dans lequel
l’unité de commande (130) est configurée pour attri-
buer une ressource de communication au premier
service de communication et au second service de
communication, dans chaque bande de fréquence.

12. Procédé d’un dispositif sans fil d’espace blanc, ledit
procédé comprenant :

l’acquisition d’informations de demande actuel-
le et/ou future prédite et/ou d’informations de
fourniture d’un premier service de communica-
tion de télévision numérique de diffusion qui uti-
lise une bande de fréquence prédéterminée
d’un espace blanc et d’informations de deman-
de actuelle et/ou future prédite et/ou d’informa-
tions de fourniture d’un second service de com-
munication qui, de façon secondaire, utilise la
bande de fréquence prédéterminée de l’espace
blanc ; et
l’attribution d’une ressource de communication
de la bande de fréquence prédéterminée au pre-
mier service de communication et au second
service de communication sur la base des infor-
mations de demande actuelle et/ou future pré-
dite et/ou des informations de fourniture, et
la génération d’informations pour remplacer une
partie de données transmises par le premier ser-
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vice de communication sur la base d’un résultat
d’attribution de la ressource de communication
avec des données de remplacement transmises
par le premier service de communication.

13. Programme d’ordinateur comprenant des moyens
codes de programme pour faire en sorte qu’un dis-
positif sans fil d’espace blanc selon la revendication
1 réalise les étapes du procédé selon la revendica-
tion 12 lorsque ledit programme d’ordinateur est réa-
lisé sur le dispositif sans fil d’espace blanc.
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