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(57) The present technology relates to an information
processing apparatus, an information processing meth-
od, and an information processing system capable of
achieving appropriate load balancing in a case where a
plurality of proxies is installed.

The information processing apparatus functions as
a proxy that receives a content stream distributed for
each of a plurality of services and transmits the content
stream to a client device connected to a network, the

proxy being configured to function as a master proxy for
a slave proxy, and determines a service coverage range
corresponding to a predetermined policy, for each of the
proxies, making it possible to achieve appropriate load
balancing in a case where a plurality of proxies is in-
stalled. The present technology can be applied to, for
example, an FW proxy device connected to the network
such as a home LAN, a head end of a cable operator,
and a base station of a mobile network.
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Description

TECHNICAL FIELD

[0001] The present technology relates to an informa-
tion processing apparatus, an information processing
method, and an information processing system, and par-
ticularly relates to an information processing apparatus,
an information processing method, and an information
processing system capable of achieving appropriate load
balancing in a case where a plurality of proxies is in-
stalled.

BACKGROUND ART

[0002] There is a proposed technology of installing a
proxy server (proxy) between a server that distributes
content via the Internet and a client device that reproduc-
es the content so as to enhance responsiveness to a
request from the client device (refer to Patent Document
1, for example).

CITATION LIST

PATENT DOCUMENT

[0003] Patent Document 1: Japanese Patent Applica-
tion Laid-Open No. 2015-49650

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0004] Meanwhile, there has been a request for a tech-
nique capable of appropriately balancing the load of each
of proxies in a case where a plurality of proxies is installed
in a network to which the client device is connected. At
a present point, however, a technical method capable of
satisfying this request has not been established.
[0005] The present technology has been made in view
of such a situation, and aims to enable appropriate load
balancing to be performed in a case where a plurality of
proxies is installed.

SOLUTIONS TO PROBLEMS

[0006] An information processing apparatus according
to a first aspect of the present technology is an informa-
tion processing apparatus that functions as a proxy that
receives a content stream distributed for each of a plu-
rality of services and transmits the content stream to a
client device connected to a network, the proxy being
configured to function as a master proxy for a slave proxy,
the information processing apparatus including a
processing unit that determines a service coverage range
corresponding to a predetermined policy, for each of the
proxies.
[0007] The information processing apparatus accord-

ing to the first aspect of the present technology may be
an independent apparatus or may be an internal block
configuring one apparatus. Furthermore, an information
processing method according to the first aspect of the
present technology is an information processing method
corresponding to the information processing apparatus
according to the first aspect of the present technology
described above.
[0008] In the information processing apparatus and the
information processing method according to the first as-
pect of the present technology, the apparatus functions
as a proxy that receives a content stream distributed for
each of a plurality of services and transmits the content
stream to a client device connected to a network, the
proxy being configured to function as a master proxy for
a slave proxy, and a service coverage range correspond-
ing to a predetermined policy is determined for each of
proxies.
[0009] An information processing system according to
a second aspect of the present technology is an informa-
tion processing system in which a first information
processing apparatus on which a master proxy operates,
one or more second information processing apparatuses
on which a slave proxy operates, and one or more client
devices, are mutually connected via a network, in which
the first information processing apparatus functions as a
proxy that receives a content stream distributed for each
of a plurality of services and transmits the content stream
to the client device connected to the network, the proxy
being configured to function as a master proxy for the
slave proxy, the first information processing apparatus
including a processing unit that determines a service cov-
erage range corresponding to a predetermined policy,
for each of the proxies, and the second information
processing apparatus functions as a proxy that receives
a content stream distributed for each of a plurality of serv-
ices and transmits the content stream to the client device
connected to the network, the proxy being configured to
function as the slave proxy with respect to the master
proxy, the second information processing apparatus in-
cluding a processing unit that processes the content
stream distributed by the service corresponding to the
coverage range determined by the master proxy.
[0010] In the information processing system according
to the second aspect of the present technology, that is,
in the information processing system in which the first
information processing apparatus on which the master
proxy operates, one or more second information process-
ing apparatuses on which the slave proxy operates, and
one or more client devices, are mutually connected via
a network, the first information processing apparatus
functions as a proxy that receives a content stream dis-
tributed for each of a plurality of services and transmits
the content stream to the client device connected to the
network, the proxy being configured to function as a mas-
ter proxy for the slave proxy, and the service coverage
range corresponding to a predetermined policy is deter-
mined for each of the proxies, and the apparatus func-
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tions as a proxy that receives a content stream distributed
for each of a plurality of services and transmits the con-
tent stream to the client device connected to the network,
the proxy being configured to function as the slave proxy
with respect to the master proxy, and the content stream
distributed by the service corresponding to the coverage
range determined by the master proxy is processed.

EFFECTS OF THE INVENTION

[0011] According to the first and second aspects of the
present technology, it is possible to appropriately achieve
load balancing in a case where a plurality of proxies is
installed.
[0012] Note that effects described herein are non-re-
stricting. The effects may be any of effects described in
the present disclosure.

BRIEF DESCRIPTION OF DRAWINGS

[0013]

Fig. 1 is a diagram illustrating a configuration a trans-
mission system according to an embodiment of the
present technology.
Fig. 2 is a diagram illustrating a configuration exam-
ple of a master proxy device.
Fig. 3 is a diagram illustrating a configuration exam-
ple of a slave proxy device.
Fig. 4 is a diagram illustrating a configuration exam-
ple of a client device.
Fig. 5 is a diagram illustrating an example of a pro-
tocol stack of an IP transmission scheme of the
present technology.
Fig. 6 is a flowchart illustrating an outline of the
present technology.
Fig. 7 is a flowchart illustrating assignment of a serv-
ice coverage range of a proxy and a flow of a series
of processing of redirection of a segment request.
Fig. 8 is a flowchart illustrating assignment of a serv-
ice coverage range of a proxy and a flow of a series
of processing of redirection of a segment request.
Fig. 9 is a flowchart illustrating details of notification
of a setting management API by a master proxy ac-
cording to existence confirmation from a slave proxy.
Fig. 10 is a diagram illustrating an example of a de-
vice description response.
Fig. 11 is a diagram illustrating an example of a serv-
ice coverage range request.
Fig. 12 is a diagram illustrating an example of a serv-
ice coverage range response.
Fig. 13 is a diagram illustrating an example of service
coverage range assignment by a master proxy.
Fig. 14 is a flowchart illustrating a flow of service
coverage range assignment processing in a case
where a new slave proxy is added.
Fig. 15 is a diagram illustrating an example of as-
signment of a service coverage range by a master

proxy.
Fig. 16 illustrates details of re-notification of setting
management API to an existing slave proxy by the
master proxy.
Fig. 17 is a diagram illustrating an example of a NO-
TIFY message.
Fig. 18 is a flowchart illustrating a flow of a master
proxy setting processing.
Fig. 19 is a diagram illustrating an example of a proxy
listening address/port request.
Fig. 20 is a diagram illustrating an example of a proxy
listening address/port response.
Fig. 21 is a diagram illustrating an example of auto-
matic assignment of a service coverage range.
Fig. 22 is a diagram illustrating an example of as-
signment of a coverage range according to access
frequency of a service.
Fig. 23 is a diagram illustrating an example of as-
signment of coverage ranges for each of BS accord-
ing to the access frequency of a service.
Fig. 24 is a diagram illustrating an example of as-
signment of coverage ranges for each of BS accord-
ing to access frequency of a service.
Fig. 25 is a diagram illustrating an example of a to-
pology in a case where the network is a home LAN
or the like.
Fig. 26 is a diagram illustrating an example of a to-
pology in a case where the network is wireless com-
munication between vehicles.
Fig. 27 is a diagram illustrating another exemplary
configuration of a transmission system.
Fig. 28 is a diagram illustrating an exemplary con-
figuration of a computer.

MODE FOR CARRYING OUT THE INVENTION

[0014] Hereinafter, embodiments of the present tech-
nology will be described with reference to the drawings.
Note that the description will be given in the following
order.
[0015]

1. System configuration
2. Outline of the present technology
3. Load balancing on FW proxy device in accordance
with a relationship between master proxy and slave
proxy

(1) Example in a case where new slave proxy
device is added
(2) Example in the case where new slave proxy
device is further added
(3) Example of discovery and connection of
master proxy by client device

4. Implementation example of master proxy and
slave proxy
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(1) Example of automatic assignment of service
coverage range
(2) Example of assignment of coverage range
according to access frequency of service
(3) Example of assignment of coverage range
for each of BS according to access frequency
of service
(4) Example of topology of master proxy and
slave proxy

5. Modification
6. Computer configuration

<1. System configuration>

(Exemplary configuration of transmission system)

[0016] Fig. 1 is a diagram illustrating a configuration a
transmission system according to an embodiment of the
present technology. Note that the term "system" repre-
sents a logical set of a plurality of apparatuses.
[0017] In Fig. 1, a transmission system 1 includes FW
proxy devices 10-1 to 10-N (N: an integer of 1 or more),
client devices 20-1 to 20-M (M: an integer of 1 or more),
and a broadcast server 40.
[0018] In the transmission system 1, the FW proxy de-
vices 10-1 to 10-N and the client devices 20-1 to 20-M
are mutually connected via a network 30 such as a home
local area network (LAN) built in an end user’s home 2
so as to be able to communicate with each other.
[0019] The FW proxy device 10-1 is installed between
a device connected to the network 30 and a broadcast
transmission line 60 including the broadcast server 40,
the transmission station 50, and the like, and has a func-
tion as a forward proxy (gateway function). The FW proxy
device 10-1 includes a dedicated server for providing a
forward proxy function, a television receiver, a set top
box (STB), a network storage, or the like.
[0020] The FW proxy device 10-1 receives a broadcast
wave transmitted from the broadcast server 40 via the
transmission station 50, and transmits (transfers) a con-
tent stream obtained from the broadcast wave to any of
the client devices 20-1 to 20-M connected to the network
30.
[0021] Similarly to the FW proxy device 10-1, each of
the FW proxy devices 10-2 to 10-N includes a dedicated
server, a television receiver, or the like, and has a function
as a forward proxy. The FW proxy devices 10-2 to 10-N
transmit (transfer) a content stream obtained from the
broadcast waves from the broadcast server 40 to any of
the client devices 20-1 to 20-M connected to the network
30.
[0022] As will be described in detail later, the FW proxy
devices 10-1 to 10-N connected to the network 30 have
a master-slave relationship such that one of the FW proxy
devices 10 functions as a master proxy and the other FW
proxy devices 10 function as slave proxies. In addition,
since the FW proxy devices 10-1 to 10-N have the mas-

ter-slave relationship, the FW proxy device 10 on which
a master proxy operates assigns a service coverage
range to each of the FW proxy devices 10.
[0023] Note that each of the FW proxy devices 10-1 to
10-N will be simply referred to as the FW proxy device
10 unless it is particularly necessary to distinguish be-
tween them.
[0024] Furthermore, in the following description, the
FW proxy device 10 having a function as a master proxy
is referred to as a master proxy device 10M, while the
FW proxy device 10 having a function as a slave proxy
is referred to as a slave proxy device 10S for mutual
distinction.
[0025] Note that a detailed configuration of the master
proxy device 10M will be described later with reference
to Fig. 2. Additionally, a detailed configuration of the slave
proxy device 10S will be described later with reference
to Fig. 3. Furthermore, in the following description, the
master proxy device 10M and the slave proxy device 10S
will be referred to as the FW proxy device 10 unless it is
particularly necessary to distinguish between them. That
is, the FW proxy device 10 is either the master proxy
device 10M or the slave proxy device 10S.
[0026] The client device 20-1 is a receiver that receives
and reproduces a content stream transmitted (trans-
ferred) from any of the FW proxy devices 10-1 to 10-N
via the network 30. That is, the client device 20-1 can
reproduce the content distributed via broadcasting via
any of the FW proxy devices 10-1 to 10-N in accordance
with the operation of the end user, or the like.
[0027] The client device 20-1 is configured as a fixed
receiver such as a television receiver, a set top box, and
a personal computer, or a mobile receiver such as a
smartphone, a mobile phone, and a tablet computer. Fur-
thermore, the client device 20-1 may be a wearable com-
puter such as a head-mounted display (HMD).
[0028] Similarly to the client device 20-1, each of the
client devices 20-2 to 20-M is constituted by a fixed re-
ceiver used in a home, a mobile receiver, or the like, and
receives and reproduces a content stream distributed via
broadcasting via any of the FW proxy devices 10-1 to 10-
N.
[0029] Note that in the following description, the client
devices 20-1 to 20-M are simply referred to as the client
device 20 unless it is particularly necessary to distinguish
them. Furthermore, a detailed configuration of the client
device 20 will be described later with reference to Fig. 4.
[0030] The broadcast server 40 is a server provided
by a broadcast provider such as a broadcasting station,
for example, and is connected to a transmission facility
installed in the transmission station 50 via a predeter-
mined line such as a dedicated line.
[0031] The broadcast server 40 processes files (data)
and control information (signaling) of content such as pro-
grams and advertisements, and transmits the resulting
data to a transmission facility in the transmission station
50 via a dedicated line. Subsequently, the transmission
facility in the transmission station 50 applies necessary
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processing (modulation processing or the like) on the da-
ta from the broadcast server 40, so that the resulting
broadcast wave is received by the FW proxy device 10
in the end user’s home 2 via the broadcast transmission
line 60.
[0032] Note that while the transmission system illus-
trated in Fig. 1 is an exemplary case where the FW proxy
device 10 and the client device 20 are disposed in the
end user’s home 2, the location of the FW proxy device
10 is not limited to the end user’s home 2 and may be
installed at a head end of a cable operator, a base station
of a mobile network, or the like, for example, so as to be
able to cover regions in a wider range.
[0033] That is, for example, in a case where the FW
proxy device 10 is installed in the head end of the cable
operator, the client device 20 is to be installed in each of
end user’s residences contracted with the cable televi-
sion service, rather than a same end user’s home. Fur-
thermore, for example, in a case where the FW proxy
device 10 is installed in the base station of the mobile
network, the client device 20 is a device possessed by
the mobile service end user indoors or outdoors.
[0034] Furthermore, the FW proxy device 10 and the
client device 20 may be in-vehicle devices mounted on
vehicles such as automobiles. Moreover, the communi-
cation performed between devices and servers connect-
ed to the network 30 in the transmission system 1 of Fig.
1 is not limited to wireless communication or wired com-
munication, but may also be mixed communication of
wireless communication and wired communication, that
is, wireless communication may be performed partially
in one section while wired communication may be per-
formed in other sections.

(Configuration of master proxy device)

[0035] Fig. 2 is a diagram illustrating a configuration
example of the master proxy device 10M in the FW proxy
device 10 of Fig. 1.
[0036] In Fig. 2, the master proxy device 10M includes
a processing unit 100, a tuner 101, a communication I/F
102, and a storage unit 103.
[0037] The processing unit 100 includes a central
processing unit (CPU), a microprocessor, and the like,
for example. The processing unit 100 performs process-
ing such as various types of arithmetic processing and
operation control of each of components.
[0038] The tuner 101 performs necessary processing
(demodulation processing or the like) on the broadcast
wave received via an antenna, and supplies a resulting
multiplexed stream to the processing unit 100. The
processing unit 100 processes the multiplexed stream
supplied from the tuner 101 and supplies a resulting con-
tent stream to the communication I/F 102.
[0039] The communication I/F 102 includes, for exam-
ple, a communication interface circuit or the like. The
communication I/F 102 receives data transmitted from
the client device 20 connected to the network 30, and

supplies the data to the processing unit 100. Further-
more, the communication I/F 102 transmits the content
stream supplied from the processing unit 100 to the client
device 20 via the network 30.
[0040] The storage unit 103 includes, for example, a
semiconductor memory, a hard disk drive (HDD), or the
like. The storage unit 103 stores various data under the
control of the processing unit 100.
[0041] The processing unit 100 includes a master
proxy 111, a UPnP/SSDP server 112, a proxy application
manager 113, a local web server 114, and an SLS
processing system 115.
[0042] The master proxy 111 is a service operating on
the master proxy device 10M and functions as a master
proxy with respect to a slave proxy operating on the slave
proxy device 10S.
[0043] The master proxy 111 performs processing of
assigning a service coverage range to oneself (master
proxy) and the slave proxy. The master proxy 111 per-
forms processing related to the service in the coverage
range in accordance with the service coverage range as-
signed by the master proxy 111 oneself.
[0044] Furthermore, the master proxy 111 notifies the
slave proxy covering the target service of a request from
the client device 20. Note that details of the processing
performed by the master proxy 111 will be described later
with reference to Figs. 7 and 8, or the like.
[0045] The UPnP/SSDP server 112, the proxy appli-
cation manager 113, and the local web server 114 are
services that operate on the master proxy device 10M.
[0046] The UPnP/SSDP server 112, the proxy appli-
cation manager 113, and the local web server 114 per-
form processing for establishing a master-slave relation-
ship between the master proxy 111 and the slave proxy
operating on the slave proxy device 10S connected to
the network 30. Details of this processing will be de-
scribed later with reference to Figs. 9 and 16, or the like.
[0047] Furthermore, the UPnP/SSDP server 112, the
proxy application manager 113, and the local web server
114 perform processing for establishing a connection be-
tween the master proxy 111 and the client device 20 con-
nected to the network 30. Details of this processing will
be described later with reference to Fig. 18 or the like.
[0048] The SLS processing system 115 performs
processing related to service layer signaling (SLS) being
control information obtained via broadcasting. As a result
of processing the SLS by the SLS processing system
115, it is possible to obtain a desired content stream (con-
tent stream distributed in the service in a coverage range)
from the multiplexed stream. Note that details of the SLS
will be described later with reference to Fig. 5.
[0049] The master proxy device 10M is configured as
described above.

(Configuration of slave proxy device)

[0050] Fig. 3 is a diagram illustrating a configuration
example of the slave proxy device 10S in the FW proxy
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device 10 of Fig. 1.
[0051] In Fig. 3, the slave proxy device 10S includes
a processing unit 150, a tuner 151, a communication I/F
152, and a storage unit 153. Note that the tuner 151 to
the storage unit 153 are configured similarly to the tuner
101 to the storage unit 103 in Fig. 2, and thus descriptions
thereof will be omitted here.
[0052] The processing unit 150 includes, for example,
a CPU, a microprocessor, or the like. The processing unit
150 performs processing such as various types of arith-
metic processing and operation control of each of com-
ponents.
[0053] The processing unit 150 includes a slave proxy
161 and an SLS processing system 162.
[0054] The slave proxy 161 is a service operating on
the slave proxy device 10S and functions as a slave proxy
for the master proxy 111 operating on the master proxy
device 10M.
[0055] The slave proxy 161 performs processing relat-
ed to the service in the coverage range in accordance
with the service coverage range assigned by the master
proxy 111. Note that details of the processing performed
by the slave proxy 161 will be described later with refer-
ence to Figs. 7 and 8, or the like.
[0056] The SLS processing system 162 performs
processing related to SLS being control information ob-
tained via broadcasting. As a result of processing the
SLS by the SLS processing system 162, it is possible to
obtain a desired content stream (a content stream dis-
tributed by the service in a coverage range) from the mul-
tiplexed stream. Note that details of the SLS will be de-
scribed later with reference to Fig. 5.
[0057] The slave proxy device 10S is configured as
described above.

(Configuration of client device)

[0058] Fig. 4 is a diagram illustrating a configuration
example of the client device 20 in Fig. 1.
[0059] In Fig. 4, the client device 20 includes a process-
ing unit 200, a communication I/F 201, a display unit 202,
and a speaker 203.
[0060] The processing unit 200 includes, for example,
a CPU, a microprocessor, or the like. The processing unit
200 performs processing such as various types of arith-
metic processing and operation control of each of com-
ponents.
[0061] The communication I/F 201 includes, for exam-
ple, a communication interface circuit or the like.
[0062] In accordance with the control from the process-
ing unit 200, the communication I/F 201 requests content
to be distributed in a desired service to the master proxy
device 10M connected to the network 30. Furthermore,
the communication I/F 201 receives a content stream
transmitted (transferred) from the master proxy device
10M or the slave proxy device 10S via the network 30,
and supplies the received content stream to the process-
ing unit 200.

[0063] The processing unit 200 processes the content
stream supplied from the communication I/F 201, sup-
plies video data among the resulting data to the display
unit 202, and supplies the audio data to the speaker 203.
[0064] The display unit 202 includes a display such as
a liquid crystal display (LCD) and an organic electrolu-
minescence display (OELD), for example. The display
unit 202 displays an image corresponding to the video
data supplied from the processing unit 200. The speaker
203 outputs a sound corresponding to the audio data
supplied from the processing unit 200.
[0065] Note that in a case where the display unit 202
has a function of a touch panel, an operation signal cor-
responding to the operation of the end user on the touch
panel is supplied to the processing unit 200, and then,
the processing unit 200 performs processing in accord-
ance with the operation signal. Moreover, although not
illustrated in Fig. 4, it is also allowable to provide an input
unit such as a physical button so as to allow the operation
signal corresponding to the operation of the end user
onto the input unit to be supplied to the processing unit
200.
[0066] The processing unit 200 includes an application
211 and a browser 212. The application 211 and the
browser 212 supply a renderer function.
[0067] The application 211 performs processing for al-
lowing the client device 20 connected to the network 30
to establish a connection with the master proxy 111 op-
erating on the master proxy device 10M. Note that details
of processing performed by the application 211 will be
described later with reference to Fig. 18 or the like.
[0068] The browser 212 processes the data, which is
a content stream supplied from the communication I/F
201 and received via broadcasting by the master proxy
device 10M or the slave proxy device 10S, and repro-
duces the content.
[0069] Note that the browser 212 has a function as a
DASH player, details of which will be described later with
reference to Fig. 5. Furthermore, details of the processing
performed by the browser 212 will be described later with
reference to Figs. 8, 18, or the like.
[0070] The client device 20 is configured as described
above.

(Protocol stack of the present technology)

[0071] Fig. 5 is a diagram illustrating an example of a
protocol stack of an IP transmission scheme of the
present technology.
[0072] Currently, the MPEG2 Transport Stream
(MPEG2-TS) scheme is widely used as a digital broad-
casting transmission scheme. However, from now on, it
is estimated that an Internet Protocol (IP) transmission
scheme using an IP packet currently used in the field of
communication will be expanding.
[0073] For example, it is expected that Advanced Tel-
evision Systems Committee (ATSC) 3.0, which is one of
the next generation terrestrial broadcast standards, will
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also be able to provide more sophisticated services by
adopting the IP transmission scheme. The IP transmis-
sion scheme can also be adopted in the present technol-
ogy, similarly to ATSC 3.0, or the like.
[0074] In Fig. 5, the lowest hierarchy is defined as a
physical layer. In the digital broadcasting of the IP trans-
mission scheme such as ATSC 3.0, there is a case where
some data is transmitted also by using bidirectional com-
munication as well as by transmission using unidirection-
al broadcasting. In the case of utilizing broadcasting
(Broadcast), the physical layer corresponds to frequency
bands of a broadcast wave assigned for the service
(channel), or the like.
[0075] The layer coming above the physical layer is
defined as a data link layer. Furthermore, the layers com-
ing above the data link layer are defined as an Internet
Protocol (IP) layer and a User Datagram Protocol (UDP)
layer. The IP layer and the UDP layer are layers corre-
sponding to the network layer and the transport layer in
the hierarchical model of communication. An IP packet
and a UDP packet are specified by an IP address and a
port number.
[0076] Here, ATSC 3.0 assumes the use of Low Level
Signaling (LLS) and Service Layer Signaling (SLS) as
control information (signaling). LLS is control information
transmitted in a layer below SLS. The SLS is control in-
formation defined for each unit of service. That is, in AT-
SC 3.0, the control information of the transport layer is
transmitted in two layers, LLS and SLS.
[0077] The LLS includes metadata such as Service List
Table (SLT). The SLT metadata contains basic informa-
tion indicating a configuration of streams and services in
a broadcasting network, such as information necessary
in tuning of the service (channel). This SLT metadata is
transmitted as being contained in a UDP/IP packet which
is an IP packet including a UDP packet. However, the
UDP/IP packet storing the SLT metadata is to be trans-
mitted with a special IP address and port number.
[0078] The upper layer adjacent to the IP layer and the
UDP layer is defined as Real-time Object Delivery over
Unidirectional Transport (ROUTE). ROUTE is a protocol
for streaming file transfer, which is an extension of File
Delivery over Unidirectional Transport (FLUTE).
[0079] This ROUTE session is used to transmit SLS
files (Signaling), Non Real Time (NRT) content files
(NRT), DASH segment files (DASH), or the like, for each
of services.
[0080] Here, the SLS is service level control informa-
tion, providing information, attributes, and the like nec-
essary for searching for and selecting components be-
longing to a target service. The SLS includes metadata
such as User Service Bundle Description (USBD), Serv-
ice-based Transport Session Instance Description (S-
TSID), and Media Presentation Description (MPD).
[0081] The USBD metadata includes information such
as the acquisition destination of other metadata.
[0082] The S-TSID metadata is an extension of LCT
Session Instance Description (LSID) for ATSC 3.0 and

is control information of the ROUTE protocol. In addition,
the S-TSID metadata can specify Extended FDT (EFDT)
transmitted in the ROUTE session. EFDT is an extension
of a File Delivery Table (FDT) introduced in FLUTE, and
is control information for transfer.
[0083] MPD metadata is video and audio file control
information used for streaming distribution conforming to
MPEG-DASH.
[0084] Here, MPEG-DASH is a streaming distribution
standard according to Over The Top Video (OTT-V), and
is a standard related to adaptive streaming distribution
using a streaming protocol based on Hypertext Transfer
Protocol (HTTP).
[0085] This MPEG-DASH standard defines: a manifest
file for describing metadata that is control information of
video and audio files; and a file format for transmitting
moving image content. Here, the former manifest file is
referred to as Media Presentation Description (MPD)
while the latter file format is also referred to as a segment
format.
[0086] Moreover, in a case where ROUTE is used as
a transport protocol, it is possible to use am MP4 file
format as a streaming file format. The MP4 file format is
a derivative format of an ISO base media file format (ISO
BMFF) defined by ISO/IEC 14496-12.
[0087] A segment transmitted in a ROUTE session in-
cludes an initialization segment (Initialization Segment
(IS)) and a media segment (Media Segment (MS)). The
initialization segment includes initialization information
such as a data compression scheme. Furthermore, the
media segment stores stream data of video, audio, and
subtitles. That is, this media segment corresponds to the
DASH segment (DASH segment file).
[0088] In this manner, the stream data of the service
components (video, audio, subtitles, etc.) constituting the
content of the program, etc. are transmitted in the ROUTE
session in units of DASH segments conforming to the
ISO BMFF standard.
[0089] Note that the NRT content is content that is re-
produced after being temporarily stored in a storage of
the receiver. Furthermore, files other than the NRT con-
tent (for example, files of applications and electronic serv-
ice guides (ESG)) may be transmitted in the ROUTE ses-
sion.
[0090] Furthermore, the SLT metadata as the LLS and
the metadata such as the USBD, the S-TSID, and the
MPD as the SLS may be formed as data in a text format
described in a markup language such as Extensible
Markup Language (XML), for example.
[0091] Meanwhile, in a case where bidirectional com-
munication (Broadband) is used, the upper layer of the
physical layer (Physical Layer) is a data link layer (Data
Link Layer). Furthermore, the upper layer of the data link
layer is an IP layer corresponding to the network layer.
An upper layer adjacent to the IP layer is a Transmission
Control Protocol (TCP) layer corresponding to the trans-
port layer, and furthermore, an upper layer adjacent to
the TCP layer is an HTTP layer corresponding to an ap-
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plication layer.
[0092] That is, these hierarchical layers are imple-
mented as protocols such as TCP/IP operating on a com-
munication channel such as the Internet.
[0093] A part of the upper layers adjacent to the HTTP
layer includes layers of control information (Signaling)
and NRT content (NRT). This control information in-
cludes all the control information such as the control in-
formation transmitted in the above-described ROUTE
session. In addition, the NRT content is content obtained
via communication, and includes an application, for ex-
ample.
[0094] The layers other than the above-described layer
on the upper layers adjacent to the HTTP layer are de-
fined as the DASH segment (DASH). That is, in streaming
distribution of a bidirectional communication system,
stream data of service components (video, audio, subti-
tles, etc.) constituting content such as a Video On De-
mand (VOD) program are transmitted in units of DASH
segments conforming to the ISO BMFF standard.
[0095] As described above, in the protocol stack of the
IP transmission scheme according to the present tech-
nology, it is possible to allow a unidirectional broadcast
system layer and a part of a bidirectional communication
system layer to work as a common protocol, so as to
transmit the stream data of the service component con-
stituting the content in units of DASH segments conform-
ing to the ISO BMFF standard, in the unidirectional broad-
casting and the bidirectional broadcasting.
[0096] Accordingly, upper layer protocols are used in
common in a case where both unidirectional broadcast-
ing streaming distribution and bidirectional communica-
tion system streaming distribution are performed, making
it possible to reduce the burden imposed on implemen-
tation and processing on each of devices.
[0097] Note that while the transmission system 1 illus-
trated in Fig. 1 is an example of including the broadcast
system broadcast server 40 on the transmitting side so
as to correspond to streaming distribution in a unidirec-
tional broadcast system alone, the present technology
can also support bidirectional communication system
streaming distribution as illustrated as the protocol stack
in Fig. 5. The configuration corresponding to the stream-
ing distribution of such a bidirectional communication
system will be described later with reference to Fig. 27.

<2. Outline of present technology>

[0098] Meanwhile, in a case where a destination of the
request of the DASH segment from the client device 20
is fixed to the specific FW proxy device 10 in an environ-
ment where a plurality of FW proxy devices 10-1 to 10-
N is installed in the network 30 like the transmission sys-
tem 1 illustrated in Fig. 1, the other FW proxy devices 10
(for example, the FW proxy devices 10 additionally in-
stalled later) would not function.
[0099] Furthermore, it would be possible to manually
set such that the FW proxy device 10 to which each of

the client devices 20 connects may mutually different by
using the proxy setting of the browser 212 executed by
the client device 20. This setting method, however, might
complicate the management and might lead to a failure
in easily balancing the load of each of the FW proxy de-
vices 10.
[0100] In this manner, although there has been a re-
quest to appropriately balance the load of each of the
FW proxy devices 10 in an environment where a plurality
of FW proxy devices 10-1 to 10-N is installed, currently
there is no technical method to meet the request estab-
lished.
[0101] Therefore, in a case where a plurality of FW
proxy devices 10-1 to 10-N is installed, the present tech-
nology sets a master-slave relationship between the FW
proxy devices 10, and causes the master proxy device
10M to appropriately redirect the DASH segment request
from the client device 20. This allows, in the network 30,
the load of each of the FW proxy devices 10, that is, either
the master proxy device 10M or the slave proxy device
10S to be appropriately balanced.
[0102] The master-slave relationship between the FW
proxy devices 10 may be manually set every time the FW
proxy device 10 is added to the network 30, or may be
determined by the FW proxy devices 10 themselves by
performing negotiation according to the capability at-
tribute (processing capability, storage capability, etc.) or
the like, for example.
[0103] Here, for example, the FW proxy device 10 in-
itially connected to the network 30 is assumed to be the
master proxy device 10M, and thereafter, in a case where
the FW proxy device 10 is added, the master proxy device
10M may be determined in accordance with the capability
attribute of the FW proxy device 10. Alternatively, how-
ever, it is also allowable to fix the master proxy device
10M to allow the same FW proxy device 10 to constantly
function as the master. Furthermore, the number of mas-
ter proxy devices 10M is not limited to one, and a plurality
of master proxy devices 10M may be installed. Installing
the plurality of master proxy devices 10M would make it
possible to balance the processing load of each of the
master proxies 111.
[0104] The FW proxy device 10 as a master (master
proxy device 10M) uses Simple Service Discovery Pro-
tocol (SSDP) of Universal Plug and Play (UPnP) or the
like, for example, to disclose an Application Programming
Interface (API) for adjusting the coverage range of a serv-
ice (channel), and assigns a service coverage range to
each of the FW proxy devices 10 as slaves (slave proxy
device 10S) through the API.
[0105] Here, the master proxy device 10M generates
a database for assigning a service coverage range (here-
inafter referred to as a proxy service coverage range da-
tabase), whereby a service coverage range is assigned
to each of the FW proxy devices 10 (the master proxy
111 and the slave proxy 161 operating on each of the
FW proxy devices 10).
[0106] Note that UPnP is a protocol that enables par-
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ticipation in a target network by merely connecting a de-
vice. In addition, SSDP is one of the protocols provided
in UPnP to be used for searching and responding to de-
vices on a network.
[0107] After receiving a DASH segment request from
the client device 20, the master proxy device 10M refers
to the proxy service coverage range database to specify
the FW proxy device 10 in coverage and performs redi-
rection to the FW proxy device 10. Subsequently, the FW
proxy device 10 specified as a redirection device receives
the content stream distributed via broadcasting within a
range of the assigned service, and transmits the stream
to the client device 20 via the network 30.
[0108] Note that when generating the proxy service
coverage range database, the master proxy device 10M
assigns the service coverage range to the FW proxy de-
vice 10 in accordance with various policies (rules).
[0109] By using such a policy, it is possible, for exam-
ple, to automatically assign all the receivable services
within a target area to a plurality of FW proxy devices 10,
or to assign services such that a service group having
higher access frequency can achieve load balancing with
higher priority in consideration of a viewing history of an
end user. Furthermore, in order to speed up zapping of
a service (channel), it is possible to enable selection of
various rules, such as integrating simultaneously receiv-
able service groups.
[0110] Note that a unit for integrating the service
groups, for example, it is possible to use a unit of broad-
cast stream ID (BSID). In the FW proxy device 10, data
transmitted in a frequency band (for example, 6 MHz)
specified by a broadcast stream ID can be obtained at
one time. Details of this broadcast stream ID are de-
scribed in "Table 6.2 SLT XML Format" in Non-Patent
Document 1 below and the like, for example.
[0111] Non-patent document 1: ATSC Candidate
Standard: Signaling, Delivery, Synchronization, and Er-
ror Protection (A/331) Doc. S33-174r 15 January 2016
[0112] In addition, in a case where a new FW proxy
device 10 is connected to the network 30, resetting of
service coverage range is performed on one or more
slave proxy devices 10S (specifically, slave proxy 161
operation on the device) sharing the same master proxy
device 10M (specifically, the master proxy 111 operating
on the device) among the FW proxy devices 10 connect-
ed to the network 30.
[0113] Here, Fig. 6 illustrates an outline of a processing
flow of assignment of the proxy service coverage range
and redirection of the segment request to be performed
in a case where the present technology is applied.
[0114] That is, in the network 30, when a new FW proxy
device 10 is connected and participates in the network
30 (S1), the master proxy device 10M (specifically, the
master proxy 111 operating on the device) determines
the service coverage ranges of the master proxy 111 and
the slave proxy 161 operating on the plurality of FW proxy
devices 10 connected to the network 30 (S2).
[0115] At this time, the master proxy device 10M gen-

erates a proxy service coverage range database storing
data associated with service ranges covered by each of
the FW proxy devices 10 and notifies each of the FW
proxy devices 10 of a service coverage range. Thus, each
of the FW proxy devices 10 performs preparation for serv-
ice tuning in accordance with the service coverage range
received from the master proxy device 10M.
[0116] Thereafter, when the client device 20 is con-
nected in the network 30 and reproduction of the content
distributed via broadcasting is started, the master proxy
device 10M (specifically, the master proxy 111 operating
on the device) redirects a DASH segment request from
the client device 20 (S3).
[0117] At this time, the master proxy device 10M refers
to the proxy service coverage range database to deter-
mine the FW proxy device 10 to cover the processing of
the DASH segment request from the client device 20,
and transmits (redirects) the DASH segment request
from the client device 20 to the determined FW proxy
device 10.
[0118] As described above, by assigning the service
coverage range of the proxy and processes the redirec-
tion of the segment request, it is possible to perform load
balancing of the plurality of FW proxy devices 10 installed
in the network 30. In the following, details will be de-
scribed.

<3. Load balancing of FW proxy device in the relationship 
between master proxy and slave proxy>

(1) Example in a case where new slave proxy device is 
added

(Flow of assignment of service coverage range and 
processing of request redirection)

[0119] First, a flow of a series of processing of assign-
ing a service coverage range of a proxy and segment
request redirection in a case where a new slave proxy
device 10S is added will be described with reference to
the flowcharts in Figs. 7 and 8.
[0120] With Figs. 7 and 8, a case where the new slave
proxy device 10S and the client device 20 are connected
in this order to the network 30 including the master proxy
device 10M and an instruction on reproduction of content
distributed via broadcasting is given by the client device
20 will be described.
[0121] In Figs. 7 and 8, the processing of steps S111
to S117 is executed by the master proxy device 10M,
while the processing of steps S121 to S130 is executed
by the newly added slave proxy device 10S. Along with
this, the processing of steps S101 to S105 is executed
by the client device 20.
[0122] When a new slave proxy device 10S is connect-
ed to the network 30 (S121), in step S122, the slave proxy
161 transmits an existence confirmation message in mul-
ticast transmission to a device connected to the network
30 via the communication I/F 152 in order to confirm the
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existence of the master proxy 111 operating on the mas-
ter proxy device 10M.
[0123] In the processing of step S122, the message
transmitted by the slave proxy device 10S is received by
the master proxy device 10M via the network 30.
[0124] In step S111, the master proxy 111 generates
a setting management API in accordance with the mes-
sage received from the slave proxy device 10S, and no-
tifies the slave proxy device 10S of the generated setting
management API via the network 30 as a response.
[0125] Note that details of the notification of the setting
management API by the master proxy 111 according to
the existence confirmation from the slave proxy 161 will
be described later with reference to the flowchart of Fig. 9.
[0126] In the processing of step S111, the setting man-
agement API transmitted by the master proxy device 10M
is received by the slave proxy device 10S via the network
30.
[0127] In step S123, the slave proxy 161 controls the
tuner 151 to scan the service. Here, for example, initial
scan processing is performed by the tuner 151 so as to
obtain a service scan result indicating the service receiv-
able by the slave proxy device 10S from the SLT meta-
data or the like transmitted as LLS.
[0128] Meanwhile, at this time, re-scan processing is
performed by the tuner 101 (S112) on the master proxy
device 10M as well. This enables the master proxy device
10M to obtain a service scan result indicating the service
receivable by the master proxy device 10M from the SLT
metadata or the like transmitted as LLS.
[0129] Note that whether or not to perform the service
scan by the master proxy device 10M at the timing of
execution of service scan by the slave proxy device 10S
is optional.
[0130] That is, since the service receivable by the mas-
ter proxy device 10M would not change frequently, once
the service scan is performed, the service scan result
can be continuously used. However, in a case where the
master proxy device 10M is a mobile device such as a
mobile receiver or an in-vehicle device, the receivable
service is likely to change with an area at the present
time, leading to necessity of re-execution of service scan.
[0131] In step S124, the slave proxy 161 notifies the
master proxy 111 operating on the master proxy device
10M of the service scan result obtained in the processing
in step S123. In addition, the slave proxy 161 requests
the service coverage range from the master proxy 111
(S125).
[0132] Note that the slave proxy 161 may include the
service scan result in the service coverage range request
and simultaneously transmit the result.
[0133] In the processing of steps S124 and S125, the
service scan result and the service coverage range re-
quest transmitted by the slave proxy device 10S are re-
ceived by the master proxy device 10M.
[0134] In step S113, the master proxy 111 determines
the service coverage range on the basis of the service
scan result.

[0135] Here, as a service scan result, the service scan
result of the master proxy device 10M itself and the serv-
ice scan result of the new slave proxy device 10S are
obtained. Subsequently, the master proxy 111 deter-
mines the service coverage range of each of the FW
proxy devices 10 in accordance with a predetermined
policy (rule) using these service scan results.
[0136] As described above, by using a policy here, it
is possible, for example, to automatically assign all the
receivable services within a target area to a plurality of
FW proxy devices 10, or to assign services such that a
service group having higher access frequency can
achieve load balancing with higher priority in considera-
tion of a viewing history of an end user. Note that details
of the policy will be described later with reference to Figs.
21 to 24.
[0137] In addition, here, it is allowable to obtain the
capability attribute (for example, processing capability,
etc.) of each of the FW proxy devices 10 and thereby
enabling determination of the service coverage range
corresponding to the policy by using the obtained capa-
bility attribute. This makes it possible for the FW proxy
device 10 having a high processing capability to broaden
the service coverage range, for example.
[0138] Note that herein a proxy service coverage range
database that associates each of the FW proxy devices
10 (master proxy 111 and slave proxy 161) with the serv-
ice coverage range is generated and stored in the storage
unit 103.
[0139] In step S114, the master proxy 111 notifies the
slave proxy 161 of information indicating the service cov-
erage range (hereinafter referred to as service coverage
range information) determined in the processing of step
S113.
[0140] In the processing of step S114, the service cov-
erage range information transmitted by the master proxy
device 10M is received by the slave proxy device 10S.
[0141] In step S126, the slave proxy 161 controls the
tuner 151 on the basis of the service coverage range
information received from the master proxy device 10M
to prepare for tuning the service in the coverage range
of the slave proxy 161. Here, preparations for tuning of
each of services indicated by the service coverage range
information are performed.
[0142] Meanwhile, at this time, the master proxy device
10M also prepares for tuning the service in the own cov-
erage range (S115). Note that it is allowable that, in the
slave proxy device 10S, service tuning be preliminarily
performed for services within the coverage range (S127
in Fig. 8) in a case where the resource is enough.
[0143] Thereafter, as illustrated in Fig. 8, when the cli-
ent device 20 is connected to the network 30 (S101),
master proxy setting processing is performed between
the client device 20 and the master proxy device 10M
(S102).
[0144] In this master proxy setting processing, connec-
tion is established between the client device 20 and the
master proxy 111 operating on the master proxy device
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10M. Note that details of the master proxy setting
processing will be described later with reference to the
flowchart of Fig. 18.
[0145] In step S103, the application 211 requests the
master proxy 111 for the service-MPD table.
[0146] In the processing of step S103, the request for
the service-MPD table transmitted from the client device
20 is received by the master proxy device 10M via the
network 30.
[0147] In step S116, the master proxy 111 generates
a service-MPD table in response to the request for the
table received from the client device 20 and replies with
the generated table to the client device 20 via the network
30 as a response.
[0148] Here, the service-MPD table is a table associ-
ating the service with MPD metadata. The service-MPD
table is generated from the SLS. Note that herein while
the following description assumes that the service-MPD
table is generated by the master proxy 111 for simplicity
of explanation, the service-MPD table may be generated
by the SLS processing system 115.
[0149] In the processing of step S116, the service-
MPD table transmitted by the master proxy device 10M
is received by the client device 20 via the network 30.
[0150] In step S104, the application 211 refers to the
service-MPD table received from the master proxy device
10M and requests the master proxy 111 for the DASH
segment on the basis of the MPD metadata correspond-
ing to the desired service.
[0151] In the processing of step S104, the request for
the DASH segment transmitted from the client device 20
is received by the master proxy device 10M via the net-
work 30.
[0152] In step S117, the master proxy 111 refers to the
proxy service coverage range database to judge the al-
location of the DASH segment request received from the
client device 20 to the slave proxy 161, and performs
redirection according to the judgment result.
[0153] This causes the request of the DASH segment
from the client device 20 (specifically, the application 211
on the device) to be redirected to the appropriate slave
proxy 161 by the master proxy 111.
[0154] Note that herein while it is described that the
master proxy 111 directly notifies the slave proxy 161 of
the DASH segment request to be redirected in order to
simplify the explanation, notification in reality is made,
as indicated by the dotted line in Fig. 8, from the master
proxy 111 to the slave proxy 161 substantially indirectly
via the client device 20. Furthermore, details of the redi-
rection of the segment request will be described later with
reference to Figs. 25 and 26.
[0155] In the processing of step S117, the DASH seg-
ment request redirected by the master proxy device 10M
is received by the slave proxy device 10S on which the
slave proxy 161 judged to be appropriate is operating.
[0156] In step S128, the slave proxy 161 determines
whether preliminary service tuning has been performed.
Here, in a case where the resource is not enough and

the preliminary service tuning has not been performed in
the processing of the above-described step S127, deter-
mination is "NO" in the determination processing of step
S128, and the processing proceeds to step S129.
[0157] In step S129, the slave proxy 161 controls the
tuner 101 to tune the service on the basis of the DASH
segment request received from the master proxy device
10M. This leads to acquisition of the DASH segment file
corresponding to the DASH segment request from the
broadcast server 40 via broadcasting.
[0158] In contrast, in a case where the resource is
enough and the preliminary service tuning has been per-
formed in the processing of the above-described step
S127, the stream of the service in the coverage range
obtained via broadcasting from the broadcast server 40
has already been developed, and thus, the processing
of step S129 is skipped. In this case, the DASH segment
file corresponding to the DASH segment request is ob-
tained from the developed stream.
[0159] When the DASH segment file is obtained, the
processing proceeds to step S130. In step S130, the
slave proxy 161 replies with the DASH segment file re-
ceived from the broadcast server 40 to the client device
20 connected to the network 30 via the communication
I/F 102.
[0160] In the processing of step S130, the DASH seg-
ment file transmitted (transferred) by the slave proxy de-
vice 10S is received by the client device 20 via the net-
work 30.
[0161] In the client device 20, the browser 212 repro-
duces the DASH segment file received from the slave
proxy device 10S (S105). This enables the client device
20 to reproduce the content such as programs distributed
via broadcasting.
[0162] The above has described a flow of a series of
processing of assigning the service coverage range of
the proxy and redirecting the segment request in a case
where a new slave proxy device 10S is added.

(Details of notification of setting management API)

[0163] Next, with reference to the flowchart of Fig. 9,
details of the notification of the setting management API
by the master proxy 111 corresponding to the existence
confirmation from the slave proxy 161 will be described.
That is, the processing illustrated in the flowchart of Fig.
9 corresponds to the processing of steps S122 and S111
of Fig. 7 described above.
[0164] In step S151, similarly to step S122 in Fig. 7, in
order to confirm the existence of the master proxy 111
operating on the master proxy device 10M, the slave
proxy 161 operating on the new slave proxy device 10S
performs multicast transmission of a M-SEARCH request
to the device connected to the network 30.
[0165] This M-SEARCH request is an HTTP request
to be used when searching for a device connected to the
network 30 by using a protocol of SSDP.
[0166] In the processing of step S151, the M-SEARCH
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request transmitted by the slave proxy device 10S is re-
ceived by the master proxy device 10M via the network
30.
[0167] In step S141, the UPnP/SSDP server 112 gen-
erates a device description URL in response to the M-
SEARCH request received from the slave proxy device
10S and transmits the generated device description URL
as an M-SEARCH response to the slave proxy device
10S via the network 30.
[0168] This M-SEARCH response is a response to the
M-SEARCH request, and includes the device description
URL as LOCATION. This device description URL is a
URL of a file in XML format.
[0169] In the processing of step S141, the M-SEARCH
response transmitted by the master proxy device 10M is
received by the slave proxy device 10S via the network
30.
[0170] In step S152, the slave proxy 161 requests the
local web server 114 operating on the master proxy de-
vice 10M connected to the network 30 for a device de-
scription on the basis of the M-SEARCH response (spe-
cifically, device description URL of the response) re-
ceived from the master proxy device 10M.
[0171] This device description request is an HTTP re-
quest describing content corresponding to the device de-
scription URL of the M-SEARCH response, as a target
resource of a GET method.
[0172] In the processing of step S152, the device de-
scription request transmitted by the slave proxy device
10S is received by the master proxy device 10M via the
network 30.
[0173] In step S142, the local web server 114 gener-
ates a device description in response to the device de-
scription request received from the slave proxy device
10S, and transmits the generated device description as
a response to the slave proxy device 10S via the network
30.
[0174] Fig. 10 is a diagram illustrating an example of
the device description response.
[0175] Note that although the example of Fig. 10 omits
description, the header of the device description re-
sponse includes description of the file type or the like.
Furthermore, the header is followed by content of the
device description in XML format.
[0176] That is, as illustrated in Fig. 10, "urn:schemas-
upnp-org:device-1-0" is described as an xmlns attribute
of a root element in the device description, so as to de-
clare that it is a UPnP-compliant device description.
[0177] A serviceList element describes a list of servic-
es supported by the master proxy device 10M. The serv-
iceList element describes one or more service elements.
[0178] The service element describes information re-
lated to one service among the supported services. The
service element functions as an upper element of a serv-
iceType element, a serviceId element, a SCPDURL ele-
ment, a controlURL element, or the like.
[0179] In the example of Fig. 10, two service elements
are described.

[0180] In the first service element, "service:urn:at-
sc:proxy" is described as a service type in the service-
Type element, representing a proxy service of the ATSC
3.0 service.
[0181] Furthermore, the serviceId element has a de-
scription of "urn:UPnP:serviceId:1234" as the service ID,
representing a service ID of the proxy service.
[0182] Furthermore, the controlURL element has a de-
scription of "ht-
tp://192.168.1.1:23456/getATSC3.0ProxyAddressPort"
as an URL of the proxy listening address/port acquisition
API. This URL is information for calling up the Web API
for obtaining the proxy listening address/port indicating
the IP address and port number at which the master proxy
111 listens for a request.
[0183] In the second service element, "urn:atsc:con-
figMan" is described as the service type in the service-
Type element, representing that it is a setting manage-
ment service of ATSC 3.0.
[0184] Furthermore, the serviceId element has a de-
scription of "urn:UPnP:serviceId:5678" as the service ID,
representing a service ID of the proxy service.
[0185] Furthermore, "http://192.168.1.1:23456/get-
ServiceScope" is described as the URL of the setting
management API in the controlURL element. This URL
is information used by the master proxy 111 to call the
Web API for obtaining service coverage range informa-
tion.
[0186] Note that in each of service elements, usually
the address of the service description for the ACR client
service is described in the SCPDURL element, and thus,
the service description is obtained by a GET method de-
fined by HTTP. In that case, an action is called by sending
an action message to the URL described in the con-
trolURL element by a Simple Object Access Protocol
(SOAP) defined by UPnP.
[0187] In contrast, the present technology proposes a
method of announcing the URL of the Web API by a meth-
od different from definition of UPnP so that the Web API
can be called more conveniently. That is, in the present
technology, nothing is described as the value of the SCP-
DURL element (the content of the SCPDURL element is
left empty) as illustrated in Fig. 10, and the URL of the
Web API can be described directly in the controlURL el-
ement only in a case where nothing is described in the
SCPDURL element.
[0188] Note that as a condition for directly describing
the URL of the Web API in the controlURL element, it is
allowable, for example, to describe a dummy character
string in the controlURL element in addition to emptying
the content of the SCPDURL element as described
above.
[0189] Returning to Fig. 9, in the processing of step
S142, the device description response transmitted by the
master proxy device 10M is received by the slave proxy
device 10S that has transmitted the device description
request.
[0190] Subsequently, the slave proxy device 10S is to
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obtain the service coverage range information from the
master proxy 111 operating on the master proxy device
10M on the basis of the device description response re-
ceived from the master proxy device 10M.
[0191] Here, while the flowchart of Fig. 9 has no de-
scription of the processing after reception of the device
description response in the slave proxy 161 operating in
the slave proxy device 10S, the following process is per-
formed.
[0192] That is, the slave proxy 161 requests the service
coverage range from the master proxy 111 on the basis
of the URL of the setting management API of the device
description response. Note that the processing of the
slave proxy 161 corresponds to the processing of step
S125 of Fig. 7 described above.
[0193] Fig. 11 is a diagram illustrating an example of
a service coverage range request.
[0194] The service coverage range request includes
description of service coverage range information being
"getServiceScope" as a GET method target resource.
Furthermore, HOST includes description of
"192.168.1.1:23456" as a host name.
[0195] That is, in the service coverage range request,
the GET method target is "getServiceScope" in accord-
ance with content (content of the controlURL element)
described in the device description response. Further-
more, the IP address of the master proxy device 10M,
that is "192.168.1.1" and the port number of the master
proxy 111, which is, "23456" are described as HOST in
the service coverage range request.
[0196] Such service coverage range request is re-
ceived by the master proxy device 10M connected to the
network 30. Subsequently, the master proxy 111 gener-
ates service coverage range information in response to
the service coverage range request received from the
slave proxy device 10S, and transmits the generated in-
formation as a response to the slave proxy device 10S
via the network 30. Note that the processing of the master
proxy 111 corresponds to the processing of steps S113
and S114 in Fig. 7 described above.
[0197] Note that a service scan result obtained in the
processing of step S123 may be described for a body of
the service coverage range request.
[0198] Fig. 12 is a diagram illustrating an example of
a service coverage range response.
[0199] A list of service IDs such as "ServiceId-A" and
"ServiceId-B" is described as service coverage range in-
formation in a body portion of the service coverage range
response. This list is a list enumerating character strings
indicating service IDs by line feed.
[0200] That is, the service A of the service ID "Servi-
ceId-A" and the service B of the service ID "ServiceId-B"
have been assigned as the service coverage range of
the slave proxy 161 by the master proxy 111.
[0201] Such service coverage range response is re-
ceived by the slave proxy device 10S connected to the
network 30. Subsequently, the slave proxy device 10S
prepares for service tuning on the basis of the service

coverage range response (service coverage range infor-
mation) received from the master proxy device 10M.
[0202] Here, for example, the slave proxy device 10S
prepares for receiving the streams of the service A and
the service B. Note that the processing of the slave proxy
161 corresponds to the processing of step S126 of Fig.
7 described above. Furthermore, at this time, the master
proxy device 10M also prepares for service tuning (S115
in Fig. 7).
[0203] As described above, the service coverage
range is assigned to the slave proxy device 10S. Fig. 13
illustrates a more specific example of assignment of the
service coverage range.
[0204] That is, Fig. 13 illustrates an assumable case
where seven services of Service 1 (Service-1), Service
2 (Service-2), Service 3 (Service-3), Service 4 (Service-
4), Service 5 (Service-5), Service 6 (Service-6), and
Service 7 (Service-7), are scanned as broadcasting serv-
ices receivable by the master proxy device 10M and the
slave proxy device 10S.
[0205] Note that the stream of each of services is iden-
tified by service ID. In addition, the stream of each of
services is transmitted by a broadcast stream (BS) iden-
tified by a broadcast stream ID. Furthermore, in the
stream of each of services, a Physical Layer Pipe (PLP)
stream identified by the PLP ID is transmitted.
[0206] A stream of Service 1 including PLP-1 and PLP-
2 and a stream of Service 2 including PLP3 are transmit-
ted on a broadcast stream 1 (BS-1). Furthermore, a
stream of Service 3 including PLP-1 and a stream of Serv-
ice 4 including PLP-2, PLP-3, and PLP-4 are transmitted
on a broadcast stream 2 (BS-2).
[0207] A stream of Service 5 including PLP-1 and a
stream of Service 6 including PLP-2 are transmitted on
a broadcast stream 3 (BS-3). Furthermore, a stream of
Service 7 including PLP-1 is transmitted on a broadcast
stream 4 (BS-4).
[0208] The master proxy 111 operating on the master
proxy device 10M determines the service coverage range
covered by the master proxy 111 and the slave proxy
161 on the basis of these service scan results. In the
example of Fig. 13, among the scanned broadcasting
services, the services 1 to 4 are assigned to the service
coverage range of the master proxy 111, while the serv-
ices 5 to 7 are assigned to the service coverage range
of the slave proxy 161.
[0209] As described above, assignment of such serv-
ice coverage range is implemented by the setting man-
agement API given an notification from the master proxy
111 to the slave proxy 161.
[0210] The details of the notification of the setting man-
agement API by the master proxy 111 according to the
existence confirmation from the slave proxy 161 have
been described above.
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(2) Example in the case where new slave proxy device 
is further added

(Flow of assignment processing of service coverage 
range)

[0211] Next, with reference to the flowchart of Fig. 14,
a flow of assignment processing of the service coverage
range of the proxy in a case where a new slave proxy
device 10S is further added will be described.
[0212] In the illustration of Fig. 14, a case where a new
slave proxy device 10S-2 is further connected to the net-
work 30 including the master proxy device 10M and the
slave proxy device 10S-1 will be described.
[0213] Note that in the following description, a slave
proxy 161 that is operated on the slave proxy device 10S-
1 will be referred to as a slave proxy 161-1 (abbreviated
as "slave proxy 1" in the figure), while a slave proxy 161
operating on the slave proxy device 10S-2 will be referred
to as a slave proxy 161-2 (abbreviated as "slave proxy
2" in the figure) for distinction.
[0214] Furthermore, the processing of steps S191 to
S196 in Fig. 14 is executed by the master proxy device
10M. Along with this, the processing of steps S201 to
S204 is executed by the slave proxy device 10S-1, while
the processing of steps S211 to S216 is executed by the
slave proxy device 10S-2.
[0215] When the new slave proxy device 10S-2 is con-
nected to the network 30 (S211), in step S212, the slave
proxy 161-2 transmits an existence confirmation mes-
sage in multicast transmission to a device connected to
the network 30 via the communication I/F 152 in order to
confirm the existence of the master proxy 111.
[0216] In steps S191 and S192, the master proxy 111
generates a setting management API in accordance with
the message transmitted in multicast transmission, and
notifies (re-notifies) the slave proxy device 10S-1 and the
slave proxy device 10S-2 of the generated setting man-
agement API via the network 30.
[0217] In step S213, the slave proxy 161-2 controls the
tuner 151 in accordance with the notification from the
master proxy device 10M to scan the service. Here, for
example, initial scan processing is performed by the tuner
151 so as to obtain a service scan result indicating the
service receivable by the slave proxy device 10S-2 from
the SLT metadata or the like transmitted as LLS.
[0218] At this time, the slave proxy device 10S-1 on
which the slave proxy 161-1 operates re-scans the serv-
ice in accordance with the notification from the master
proxy device 10M so as to obtain a service scan result
(S201). Furthermore, re-scanning of the service is also
performed in the master proxy device 10M on which the
master proxy 111 operates and the service scan result
is obtained (S193) .
[0219] Note that whether or not to perform the service
scan by the master proxy device 10M and the slave proxy
device 10S-1 at the timing of execution of service scan
by the slave proxy device 10S-2 as described above is

optional.
[0220] When the scan of the service (S213) is finished,
the slave proxy 161-2 performs notification of the service
scan result and makes a request for the service coverage
range toward the master proxy 111 (S214 and S215).
[0221] Similarly, when the scan of the service (S201)
is finished, the slave proxy 161-1 performs notification of
the service scan result and makes a request for the serv-
ice coverage range toward the master proxy 111 (S202
and S203).
[0222] The service scan result and the service cover-
age range request transmitted by the slave proxy devices
10S-1 and 10S-2 are received by the master proxy device
10M.
[0223] In step S194, the master proxy 111 determines
the service coverage range on the basis of the service
scan result.
[0224] The service scan results obtained here include
the service scan result of the master proxy device 10M
itself, the service scan result of the existing slave proxy
device 10S-1, and the service scan result of the new slave
proxy device 10S-2. Subsequently, the master proxy 111
determines the service coverage range of each of the
FW proxy devices 10 in accordance with a predetermined
policy (rule) using these service scan results.
[0225] Herein a proxy service coverage range data-
base that associates each of the FW proxy devices 10
(master proxy 111 and slave proxies 161-1 and 161-2)
with the service coverage range is generated and stored
in the storage unit 103. Note that details of the policy will
be described later with reference to Figs. 21 to 24.
[0226] In step S195, the master proxy 111 notifies the
slave proxy 161-1 and the slave proxy 161-2 of the serv-
ice coverage range obtained in the processing of step
S194.
[0227] The slave proxy device 10S-2 on which the
slave proxy 161-2 operates controls the tuner 151 on the
basis of the service coverage range information received
from the master proxy device 10M to prepare for tuning
the service in the own coverage range of the slave proxy
161-2 (S216).
[0228] Similarly, the slave proxy device 10S-1 on which
the slave proxy 161-2 operates prepares for tuning the
service in the coverage range of the slave proxy 161-2
corresponding to the service coverage range information
received from the master proxy device 10M (S204). Fur-
thermore, the master proxy device 10M also prepares
for tuning the service in the coverage range of oneself
(S196) .
[0229] In this manner, in each of the FW proxy devices
10 connected to the network 30, preparation for tuning
the service in the own coverage range is completed, so
as to allow an appropriate FW proxy device 10 within the
network 30 to manage in response to the DASH segment
request from the client device 20.
[0230] Here, Fig. 15 illustrates a more specific example
of assignment of the service coverage range. Note that
the relationship between the broadcast stream, service
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stream, and PLP stream in Fig. 15 is similar to the rela-
tionship in Fig. 13.
[0231] In the example of Fig. 15, among the scanned
broadcasting services, Services 1 and 2 are assigned to
the service coverage range of the master proxy 111,
Services 3 to 6 are assigned to the service coverage
range of the slave proxy 161-1, and Services 5 to 7 are
assigned to the service coverage range of the slave proxy
161-2.
[0232] In this example, Services 5 and 6 are covered
both by the slave proxy 161-1 and the slave proxy 161-2
in an overlapping manner. This assignment of the cov-
erage range can be performed in a case where there is
high possibility of selecting (tuning) Services 5 and 6, or
the like, for example. Alternatively, however, as in the
example of Fig. 13, it is also allowable to prohibit the
master proxy 111 and the slave proxy 161 from having
overlapping service coverage range.
[0233] Note that the processing of redirection of the
segment request is similar to the processing illustrated
in Fig. 8, and thus, the description thereof will be omitted
here.
[0234] As described above, the flow of the processing
of assigning the service coverage range of the proxy in
the case where a new slave proxy device 10S is further
added has been described.

(Details of re-notification of setting management API)

[0235] Next, with reference to the flowchart of Fig. 16,
details of re-notification of the setting management API
to the existing slave proxy 161-1 by the master proxy 111
will be described. That is, the processing illustrated in
the flowchart of Fig. 16 corresponds to the processing of
step S192 of Fig. 14 described above.
[0236] In step S221, the UPnP/SSDP server 112 gen-
erates a device description URL in response to the M-
SEARCH request received from the slave proxy device
10S-2, and transmits the generated device description
URL as a NOTIFY message to the slave proxy device
10S-1 via the network 30.
[0237] Fig. 17 is a diagram illustrating an example of
a NOTIFY message.
[0238] In the NOTIFY message, "ht-
tp://192.168.1.1:12345/deviceDescription.xml" is speci-
fied as the device description URL at LOCATION. This
device description URL is a URL of a file in XML format.
[0239] That is, since the file in XML format is processed
by the local web server 114 on the master proxy device
10M, the device description URL contains description of
"192.168.1.1" as an IP address assigned to the master
proxy device 10M and description of "12345" as the port
number assigned to the local web server 114.
[0240] Returning to Fig. 16, in step S231, the slave
proxy 161-1 requests the local web server 114 operating
on the master proxy device 10M connected to the network
30 for a device description on the basis of the NOTIFY
message (specifically, device description URL of the

message) received from the master proxy device 10M.
[0241] This device description request is an HTTP re-
quest describing content corresponding to the device de-
scription URL of the NOTIFY message, as a target re-
source of a GET method.
[0242] In step S222, the local web server 114 gener-
ates a device description in response to the device de-
scription request received from the slave proxy device
10S-1, and transmits the generated device description
as a response to the slave proxy device 10S-1 via the
network 30. Note that content of this device description
response is as illustrated in Fig. 10 described above.
[0243] Subsequently, the slave proxy device 10S-1 ob-
tains service coverage range information from the master
proxy 111 on the basis of the device description response
received from the master proxy device 10M.
[0244] The details of re-notification of the setting man-
agement API to the existing slave proxy 161-1 by the
master proxy 111 have been described above.

(3) Example of discovery and connection of master proxy 
by client device

[0245] Meanwhile, there are several methods of dis-
covering and connecting the master proxy 111 operating
on the master proxy device 10M that might be installed
in the end user’s home 2, a head end of the cable oper-
ator, the base station of the mobile network, or the like.
[0246] Examples of these include a method imple-
mented, using an Internet connection setting menu of the
browser 212 on the client device 20, that is, a method of
manually inputting the IP address, the port number, or
the like of the master proxy 111, a method of registering
the URL of the proxy setting script, a method using au-
tomatic setting, or the like.
[0247] Examples of a method of automatic setting in-
clude a method using a Dynamic Host Configuration Pro-
tocol (DHCP) server, a method using Web Proxy Auto
Discovery (WPAD), and the like. Furthermore, in the au-
tomatic setting by the proxy setting script, a proxy auto-
matic configuration script file described in a script lan-
guage such as JavaScript (registered trademark) is pre-
pared and the file is arranged on the web server, while
the URL of the file may be set as the URL of the automatic
setting script of the browser 212.
[0248] In the case of using WPAD, the browser 212
itself can automatically detect and download the position
(URL) of the script file for proxy setting so as to perform
the setting. Note that, WPAD includes a method imple-
mented in general, of searching for an entry having the
name "wpad" with a method using the DHCPINFORM
message of the DHCP server and a method using the
Domain Name System (DNS), and then downloading the
proxy setting script from the entry.
[0249] The similar method can be used for discovering
the master proxy 111 operating on the master proxy de-
vice 10M. The present technology proposes a method in
which the client device 20 discovers in the network 30
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the master proxy device 10M on which the master proxy
111 is operating, and then obtains an IP address and a
port number (hereinafter referred to as a proxy listening
address/port) used in the listening by the master proxy
111 for a request.
[0250] For that purpose, the client device 20 needs to
recognize the Web API for inquiring the proxy listening
address/port to the master proxy 111. That is, this Web
API can be defined as an interface for calling services.
[0251] Here, in a case where Universal Plug and Play
(UPnP) is used for discovering the master proxy 111,
SSDP is used for finding the master proxy 111 and dis-
closing the function.
[0252] SSDP typically uses XML format files describ-
ing functions and information that devices can provide
as device descriptions to be exchanged when services
to be disclosed are discovered. This file describes a de-
vice description that describes a target device itself and
a service description as an action of each of services
implemented on the target device.
[0253] The present technology enables description of
the URL of the Web API that returns the IP address and
port number (proxy listening address/port) used for the
listening by the master proxy 111 for the request in the
description (for example, service description) of the mas-
ter proxy 111.
[0254] In addition, the present technology adds a pro-
tocol for discovering the service of the master proxy 111
corresponding to the broadcasting service such as the
ATSC 3.0 service, making it possible to set proxy listening
address/port as a proxy for the browser 212 on the gen-
eral client device 20 not implementing the broadcasting
service.
[0255] That is, when a certain script (Web API) is
launched by the browser 212 of a general client device
20 (a general end device such as a smartphone or a
tablet computer) not implementing the broadcasting
service, the present technology is configured to discover
the master proxy device 10M being the server corre-
sponding to the broadcasting service, making it possible
to set the proxy listening address/port of the master proxy
111 operating on the device as the proxy of the browser
212.
[0256] Hereinafter, a sequence of discovering the
master proxy 111 operating on the master proxy device
10M and obtaining the proxy listening address/port of the
master proxy 111 (proxy discovery and connection
processing) will be described.
[0257] Note that while SSDP has been described here-
in as an example as a protocol for searching and respond-
ing to devices on the network, it is also possible to achieve
the similar function by using another protocol such as
Discovery and Launch (DIAL). DIAL is a protocol that
discovers DIAL compatible devices on the network by
UPnP and activates a specified application.

(Master proxy setting processing)

[0258] Fig. 18 is a flowchart illustrating a flow of the
master proxy setting processing corresponding to the
processing of step S102 in Fig. 8.
[0259] Note that in the description of Fig. 18, it is as-
sumed that "192.168.1.1" is assigned as the IP address
to the master proxy device 10M connected to the network
30. Furthermore, among the services operating on this
master proxy device 10M, port number of "12345" is as-
sumed to be assigned to the UPnP/SSDP server 112
while port number of "23456" is assumed to be assigned
to the proxy application manager 113, and port number
of "34567" is assumed to be assigned to the master proxy
111.
[0260] Furthermore, in Fig. 18, the processing of steps
S281 to S282 and the processing of step S291 are exe-
cuted by the master proxy device 10M. Along with this,
the processing of steps S271 to S274 is executed by the
client device 20.
[0261] In step S271, in order to confirm the existence
of the master proxy 111 operating on the master proxy
device 10M, the application 211 transmits an M-SEARCH
request in multicast transmission to the device (server)
connected to the network 30, via the communication I/F
201.
[0262] In the processing of step S271, the M-SEARCH
request transmitted from the client device 20 is received
by the master proxy device 10M via the network 30.
[0263] In step S281, the UPnP/SSDP server 112 gen-
erates a device description URL in response to the M-
SEARCH request received from the client device 20, and
transmits the generated URL as the M-SEARCH re-
sponse to the client device 20 via the network 30.
[0264] In the processing of step S281, the M-SEARCH
response transmitted by the master proxy device 10M is
received by the client device 20 that has transmitted the
M-SEARCH request.
[0265] In step S272, the application 211 requests the
UPnP/SSDP server 112 for a device description on the
basis of the M-SEARCH response (specifically, device
description URL of the response) received from the mas-
ter proxy device 10M.
[0266] In the processing of step S272, the device de-
scription request transmitted from the client device 20 is
received by the master proxy device 10M via the network
30.
[0267] In step S282, the UPnP/SSDP server 112 (local
web server 114) generates a device description in re-
sponse to the device description request received from
the client device 20, and transmits the generated device
description to the client device 20 via the network 30 as
a response.
[0268] As illustrated in Fig. 10, this device description
response describes content of the first service element
out of the two service elements described in the service-
List element.
[0269] That is, the serviceType element describes
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"urn:atsc:proxy" as the service type, which means that it
is a proxy service of the ATSC 3.0 service. Furthermore,
the serviceId element has a description of "urn:UP-
nP:serviceId:1234" as the service ID, representing a
service ID of the proxy service.
[0270] Moreover, the controlURL element has a de-
scription of "ht-
tp://192.168.1.1:23456/getATSC3.0ProxyAddressPort"
as an URL of the proxy listening address/port acquisition
Web API. This URL is information for calling up the Web
API for obtaining the proxy listening address/port indicat-
ing the IP address and port number at which the master
proxy 111 listens for a request.
[0271] In the processing of step S282, the device de-
scription response transmitted by the master proxy de-
vice 10M is received by the client device 20 that has
transmitted the device description request.
[0272] In step S273, the application 211 request the
proxy application manager 113 for a proxy listening ad-
dress/port on the basis of the device description re-
sponse (specifically, URL of the proxy listening ad-
dress/port acquisition Web API) received from the master
proxy device 10M.
[0273] Fig. 19 is a diagram illustrating an example of
a proxy listening address/port request.
[0274] The proxy listening address/port request de-
scribes a target proxy listening address/port being
"getATSC 3.0ProxyAddressPort" as the target resource
of the GET method. Furthermore, HOST includes de-
scription of "192.168.1.1:23456" as a host name.
[0275] That is, in the proxy listening address/port re-
quest, the target of the GET method corresponds to
"getATSC 3.0ProxyAddressPort" in accordance with the
content (content of controlURL element) described in the
device description response. Furthermore, the IP ad-
dress of the master proxy device 10M, that is
"192.168.1.1" and the port number of the proxy applica-
tion manager 113, which is "23456" are described as
HOST in the proxy listening address/port request.
[0276] Returning to Fig. 18, in the processing of step
S273, the proxy listening address/port request transmit-
ted from the client device 20 is received by the master
proxy device 10M via the network 30.
[0277] In step S291, the proxy application manager
113 generates a proxy listening address/port in response
to the proxy listening address/port request received from
the client device 20, and transmits the generated proxy
listening address/port to the client device 20 via the net-
work 30 as a response.
[0278] Fig. 20 is a diagram illustrating an example of
the proxy listening address/port response.
[0279] "192.168.1.1:34567" is described as the proxy
listening address/port in the body portion of the proxy
listening address/port response.
[0280] That is, in the master proxy device 10M,
"192.168.1.1" being the IP address assigned to the mas-
ter proxy device 10M and "34567" being the port number
assigned to the master proxy 111" are described in the

body portion of the response.
[0281] Note that while this example describes that the
proxy application manager 113 receives a request (proxy
listening address/port request) to the Web API, the main
body of the master proxy 111 may receive and process
the request.
[0282] Returning to Fig. 18, in the processing of step
S291, the proxy listening address/port response trans-
mitted by the master proxy device 10M is received by the
client device 20 that transmitted the proxy listening ad-
dress/port request.
[0283] In step S274, the application 211 updates the
proxy automatic configuration script and reflection of con-
figuration change by activating (re-activating) the brows-
er 212 on the basis of the proxy listening address/port
response (IP address and port number) received from
the master proxy device 10M.
[0284] In the client device 20, the application 211 re-
writes the proxy automatic configuration script file by us-
ing the IP address and port number
(ATSC3.0ProxyAddressPort(192.168.1.1:34567)) ob-
tained as the proxy listening address/port from the proxy
listening address/port response.
[0285] That is, the proxy automatic configuration script
file is rewritten by the application 211 by the proxy listen-
ing address/port, and the browser 212 is activated (re-
activated) in the client device 20. Subsequently, the set-
ting (automatic setting) of the IP address and port number
of the master proxy 111 is performed by the proxy auto-
matic configuration script file referred to by the browser
212.
[0286] This enables the browser 212 in the client de-
vice 20 to access the master proxy 111 operating on the
master proxy device 10M via the network 30.
[0287] The flow of the master proxy setting processing
has been described above.

<4. Implementation example of master proxy and slave 
proxy>

[0288] First, details of the policy (rule) when the master
proxy 111 determines the service coverage range will be
described.

(1) Example of automatic assignment of service cover-
age range

[0289] Fig. 21 is a diagram illustrating an example of
automatic service coverage range assignment.
[0290] Fig. 21 assumes that 19 services of Services 1
to 19 are scanned as services receivable by the master
proxy device 10M and the slave proxy devices 10S-1 and
10S-2.
[0291] Streams of Services 1 to 4 are transmitted in
the broadcast stream 1 (BS-1). Furthermore, streams of
Services 5 to 7 are transmitted in the broadcast stream
2 (BS-2). Furthermore, streams of Services 8 to 10 are
transmitted in the broadcast stream 3 (BS-3).
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[0292] Furthermore, streams of Services 11 to 14 are
transmitted in the broadcast stream 4 (BS-4). Further-
more, streams of Services 15 to 19 are transmitted in the
broadcast stream 5 (BS-5).
[0293] On the basis of these service scan results and
in accordance with a predetermined policy, the master
proxy 111 operating on the master proxy device 10M
determines the service coverage range covered by the
master proxy 111 and the slave proxies 161-1 and 161-2.
[0294] In the example of Fig. 21, a service coverage
range is automatically assigned to each of the master
proxy 111 and the slave proxies 161-1 and 161-2 in units
of broadcast streams (for example, a unit of a frequency
band of 6 MHz).
[0295] That is, among the scanned broadcasting serv-
ices, Services 1 to 4 of the broadcast stream 1 (BS-1)
are assigned to the service coverage range of the master
proxy 111. Furthermore, Services 5 to 7 of the broadcast
stream 2 (BS-2) and Services 8 to 10 of the broadcast
stream 3 (BS-3) are assigned to the service coverage
range of the slave proxy 161-1.
[0296] Furthermore, Services 11 to 14 of the broadcast
stream 4 (BS-4) and Services 15 to 19 of the broadcast
stream 5 (BS-5) are assigned to the service coverage
range of the slave proxy 161-2.
[0297] Note that while the example of Fig. 21 is an ex-
ample in which the service coverage range is automati-
cally assigned in units of broadcast streams, the unit for
automatically assigning a service coverage range is not
limited to a broadcast stream unit and may be other units
such as service unit, for example.
[0298] In this manner, as a policy when the master
proxy 111 determines the service coverage range, it is
possible to use a rule of automatically assigning service
coverage range to the master proxy 111 and the slave
proxy 161 in a predetermined unit such as a broadcast
stream unit or a service unit.

(2) Example of assignment of coverage range according 
to access frequency of service

[0299] Fig. 22 is a diagram illustrating an example of
assignment of a coverage range according to access fre-
quency of a service.
[0300] Similarly to Fig. 21, Fig. 22 assumes that 19
services of Services 1 to 19 are scanned as services
receivable by the master proxy device 10M and the slave
proxy devices 10S-1 and 10S-2. Furthermore, the stream
of the service transmitted in each of broadcast streams
is similar to the stream in Fig. 21.
[0301] On the basis of these service scan results and
in accordance with a predetermined policy, the master
proxy 111 operating on the master proxy device 10M
determines the service coverage range covered by the
master proxy 111 and the slave proxies 161-1 and 161-2.
[0302] In the example of Fig. 22, service coverage
ranges are assigned to the master proxy 111 and the
slave proxies 161-1 and 161-2 in consideration of the

viewing history of the content of the end user.
[0303] Here, Fig. 22 illustrates a graph (hatched
square in the figure) indicating access frequency for each
of services. This indicates that the wider the lateral length
of the service in the graph in the figure, the higher the
access frequency of the service. For example, in the
broadcast stream 1 (BS-1), the access frequency of Serv-
ices 1 and 3 is high, while the access frequency of Service
4 is low. Furthermore, the access frequency of Service
2 is an intermediate frequency of these services.
[0304] In consideration of the access frequency for
each of services as described above, Services 1 to 4 of
the broadcast stream 1 (BS-1) and Services 5 and 6 of
the broadcast stream 2 (BS-2) among the scanned
broadcasting services are assigned to the service cov-
erage range of the master proxy 111.
[0305] Furthermore, Service 7 of the broadcast stream
2 (BS-2), Services 8 and 10 of the broadcast stream 3
(BS-3), Services 11 and 12 of the broadcast stream 4
(BS-4), and Service 15 of the broadcast stream 5 (BS-
5) are assigned to the service coverage range of the slave
proxy 161-1.
[0306] Furthermore, Service 9 of the broadcast stream
3 (BS-3), Services 13 and 14 of the broadcast stream 4
(BS-4), and Services 16 to 19 of the broadcast stream 5
(BS-5) are assigned to the service coverage range of the
slave proxy 161-2.
[0307] In this example, services with high access fre-
quency, such as Services 1 and 3 of the broadcast stream
1, Service 6 of the broadcast stream 2, Services 11 and
12 of the broadcast stream 4, and Services 15, 17, and
19 of the broadcast stream 5, are substantially equally
assigned to the master proxy 111 and the slave proxies
161-1 and 161-2, achieving load balancing according to
the access frequency of the service.
[0308] In this manner, as a policy when the master
proxy 111 determines the service coverage range, it is
possible to use a rule of assigning service coverage
range such that a service having a higher access fre-
quency can achieve load balancing with higher priority
in the master proxy 111 and the slave proxy 161.

(3) Example of assignment of coverage range for each 
of BS according to access frequency of service

[0309] Fig. 23 is a diagram illustrating an example of
assignment of coverage ranges for each of broadcast
streams (BS) according to the access frequency of the
service.
[0310] Similarly to Figs. 21 and 22, Fig. 23 also as-
sumes that 19 services of Services 1 to 19 are scanned
as services receivable by the master proxy device 10M
and the slave proxy devices 10S-1 and 10S-2. Further-
more, the stream of the service transmitted in each of
broadcast streams is similar to the stream in Figs. 21 and
22.
[0311] On the basis of these service scan results and
in accordance with a predetermined policy, the master
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proxy 111 operating on the master proxy device 10M
determines the service coverage range covered by the
master proxy 111 and the slave proxies 161-1 and 161-2.
[0312] In the example of Fig. 23, service coverage
ranges are assigned to the master proxy 111 and the
slave proxies 161-1 and 161-2 in consideration of the
viewing history of the content of the end user.
[0313] Here, Fig. 23 illustrates a graph (hatched
square in the figure) indicating access frequency (sum
of access frequencies of services) for each of broadcast
streams (BS). This indicates that the wider the lateral
length of the broadcast stream in the graph in the figure,
the higher the access frequency of the broadcast stream.
For example, among the broadcast streams 1 (BS-1) to
5 (BS-5), the broadcast stream 5 has the highest access
frequency, and the access frequency decreases in the
descending order of the broadcast streams 1, 4, 2, and 3.
[0314] In consideration of the access frequency for
each of broadcast streams as described above, Services
5 to 7 of the broadcast stream 2 (BS-2) and Services 8
to 10 of the broadcast stream 3 (BS-3) among the
scanned broadcasting services are assigned to the serv-
ice coverage range of the master proxy 111.
[0315] Furthermore, Services 1 to 4 of the broadcast
stream 1 (BS-1) and Services 11 to 14 of the broadcast
stream 4 (BS-4) are assigned to the service coverage
range of the slave proxy 161-1. Furthermore, Services
15 to 19 of the broadcast stream 5 (BS-5) are assigned
to the service coverage range of the slave proxy 161-2.
[0316] In this example, the broadcast stream 5 with the
highest access frequency is uniquely assigned to the
slave proxy 161-2 with the remaining broadcast streams
1 to 4 being assigned substantially equally to the master
proxy 111 and the slave proxy 161-1, achieving the load
balancing according to the access frequency of the
broadcast stream.
[0317] In this manner, as a policy when the master
proxy 111 determines the service coverage range, it is
possible to use a rule of assigning service coverage
range such that a broadcast stream having higher access
frequency can achieve load balancing with higher priority
in the master proxy 111 and the slave proxy 161.
[0318] In other words, since stream data of a service
group transmitted within a broadcast stream of the same
broadcast stream ID can be simultaneously processed
(obtained), with the execution of load balancing accord-
ing to the access frequency of the broadcast stream, it
is possible to integrate services capable of simultane-
ously obtaining stream data. Subsequently, by integrat-
ing the service groups capable of simultaneously obtain-
ing stream data, it is possible to increase the speed of
channel zapping, for example.
[0319] Furthermore, for example, as illustrated in Fig.
24, in a case where access frequency of a specific broad-
cast stream is extremely high, it is allowable to configure
such that appropriate load balancing corresponding to
the access frequency may be performed.
[0320] In this example, the broadcast stream 5 with

extremely high access frequency is assigned to the slave
proxy 161-1 and the slave proxy 161-2 (specifically, two
FW proxy devices 10 including the proxies) while the re-
maining broadcast streams 1 to 4 being assigned to the
master proxy 111. This configuration makes it possible
to achieve appropriate load balancing even in a case
where the access frequency of a specific broadcast
stream is extremely high.
[0321] The above has described the policies for deter-
mining the service coverage range. However, these pol-
icies are mere examples, and another policy may be used
as long as it is a rule that can assign a service coverage
range capable of performing optimum load balancing.
[0322] Furthermore, which policy to use out of these
policies can be set by the end user. For example, by
allowing the setting screen of the policy to be presented
on the FW proxy device 10, the client device 20, or the
like, the end user can operate (a user interface (UI)) of
the setting screen to set a desired policy. Note that the
setting of the policy is not limited to the operation by the
end user, but may be set, for example, by using a method
such as machine learning accumulating past data.
[0323] Note that in a case where each of the FW proxy
devices 10 is located close to each other, the service
scan results for each of the FW proxy devices 10 are
likely to be the same. However, each of the FW proxy
devices 10 might exist at a distant location from each
other depending on the operation. In such a case, there
is a possibility that the service scan results for each of
the FW proxy devices 10 might not be the same. Accord-
ingly, such a positional relationship may be taken into
consideration.
[0324] Furthermore, the content viewing history infor-
mation of the end user may be managed either by the
master proxy device 10M, or the slave proxy device 10S,
or a dedicated server (viewing history server) installed.
In a case where a server other than the master proxy
device 10M manages the viewing history, the master
proxy 111 obtains the viewing history information from
another server connected to the network 30 at determi-
nation of the service coverage range.
[0325] Furthermore, while the above description is an
example in which the service coverage range is also as-
signed to the master proxy 111, it is allowable to configure
not to assign the service coverage range to the master
proxy 111, and to configure to allow the master proxy
111 to perform assignment processing of the service cov-
erage range, the request redirection processing, and the
like alone. In this case, the master proxy device 10M in
which the master proxy 111 operates does not have ne-
cessity of receiving content streams. Accordingly, it is
possible to use a device such as a dedicated server with-
out a tuner.

(4) Example of topology of master proxy and slave proxy

[0326] Next, with reference to Figs. 25 and 26, a topol-
ogy (connection mode) of the FW proxy device 10 and
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the client device 20 connected to the network 30 will be
described.

(Topology in home LAN, etc.)

[0327] Fig. 25 is a diagram illustrating an example of
a topology in a case where the network 30 is a home
LAN or the like.
[0328] In Fig. 25, the network 30 such as a home LAN
within the end user’s home 2 is connected with the master
proxy device 10M, the slave proxy device 10S-1, the
slave proxy device 10S-2, the client device 20-1, the cli-
ent device 20-2, and the client device 20-3.
[0329] Furthermore, the master proxy 111 operating
on the master proxy device 10M assigns a service cov-
erage range for each of the slave proxy 161-1 operating
on the slave proxy device 10S-1 and the slave proxy
161-2 operating on the slave proxy device 10S-2.
[0330] That is, Services 1 to 14 are assigned to the
master proxy 111 as a service coverage range. Similarly,
Services 15 to 19 are assigned to the slave proxy 161-1
and Services 15 to 19 are assigned to the slave proxy
161-2, as service coverage ranges. Note that the assign-
ment of this service coverage range is similar to the as-
signment according to the access frequency for each of
broadcast streams illustrated in Fig. 24.
[0331] Here, in a case where an instruction on repro-
duction of the content distributed by Service 7 is given
on the client device 20-1, the DASH segment request of
Service 7 is transmitted to the master proxy device 10M.
The master proxy 111 refers to the proxy service cover-
age range database and determines that the master
proxy 111 oneself is to cover the DASH segment request
of Service 7.
[0332] Subsequently, the master proxy device 10M
processes the DASH segment file of Service 7 distributed
via broadcasting and transmits the processed file to the
client device 20-1. This enables the client device 20-1 to
reproduce the content distributed by Service 7.
[0333] Furthermore, in a case where the instruction on
reproduction of the content distributed by Service 15 is
given on the client device 20-2, the DASH segment re-
quest of Service 15 is transmitted to the master proxy
device 10M. The master proxy 111 refers to the proxy
service coverage range database and determines that
the slave proxy 161-1 (or the slave proxy 161-2) is to
cover the DASH segment request of Service 15.
[0334] Subsequently, the master proxy 111 redirects
the DASH segment request of Service 15 to the slave
proxy 161-1. The slave proxy device 10S-1 processes
the DASH segment file of Service 15 distributed via
broadcasting and transmits the processed file to the client
device 20-2. This enables the client device 20-2 to re-
produce the content distributed by Service 15.
[0335] Furthermore, in a case where the instruction on
reproduction of the content distributed by Service 15 is
given on the client device 20-3, the DASH segment re-
quest of Service 15 is transmitted to the master proxy

device 10M. The master proxy 111 refers to the proxy
service coverage range database and determines that
the slave proxy 161-2 (or the slave proxy 161-1) is to
cover the DASH segment request of Service 15.
[0336] Subsequently, the master proxy 111 redirects
the DASH segment request of Service 15 to the slave
proxy 161-2. The slave proxy device 10S-2 processes
the DASH segment file of Service 15 distributed via
broadcasting and transmits the processed file to the client
device 20-3. This enables the client device 20-3 to re-
produce the content distributed by Service 15.
[0337] Note that while Fig. 25 is an exemplary case
where the network 30 is a home LAN in the end user’s
home 2, it is also allowable, as described above, to install
the master proxy device 10M and the slave proxy devices
10S-1 and 10S-2 at locations such as a head end of a
cable operator and a base station of a mobile network,
for example so as to cover regions in wider range (wider
range LAN segment).
[0338] That is, for example, in a case where the master
proxy device 10M and the slave proxy devices 10S-1 and
10S-2 are installed in the head end of the cable operator,
the client devices 20-1 to 20-3 such as a television re-
ceiver and a personal computer would be installed in
each of end user’s premises contracting cable television
service, not inside a same end user’s home.
[0339] Furthermore, for example, in a case where the
master proxy device 10M and the slave proxy devices
10S-1 and 10S-2 are installed in a base station of the
mobile network, the client devices 20-1 to 20-3 such as
smartphones and tablet computers are devices pos-
sessed indoors or outdoors by an end user contracting
a mobile service.

(Topology in inter-vehicle communication)

[0340] Fig. 26 is a diagram illustrating an example of
a topology in a case where the network 30 is wireless
communication between vehicles.
[0341] In Fig. 26, the network 30 on inter-automobile
wireless communication is connected with the master
proxy device 10M, the slave proxy device 10S-1, and the
slave proxy device 10S-2, as in-vehicle devices mounted
on each of automobiles. In addition, this network 30 is
further connected with client devices 20-4 to 20-12 such
as a smartphone and a head-mounted display, which are
possessed by the end user.
[0342] Note that such a situation is, for example, an
assumable case where a large number of automobiles
are parked in a parking lot of an event venue and a par-
ticipant of the event possesses a device, or the like.
[0343] Furthermore, the master proxy 111 operating
on the master proxy device 10M inside a certain auto-
mobile assigns a service coverage range for each of the
slave proxy 161-1 operating on the slave proxy device
10S-1 inside another automobile and for the slave proxy
161-2 operating on the slave proxy device 10S-2 inside
still another automobile.
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[0344] That is, Services 1 to 4 are assigned to the mas-
ter proxy 111 as a service coverage range. Similarly,
Services 5 to 10 are assigned to the slave proxy 161-1
and Services 11 to 19 are assigned to the slave proxy
161-2, as service coverage ranges.
[0345] Here, in a case where an instruction on repro-
duction of the content distributed by Service 1 is given
on the client device 20-5, the DASH segment request of
Service 1 is transmitted to the master proxy device 10M.
The master proxy 111 refers to the proxy service cover-
age range database and determines that the master
proxy 111 oneself is to cover the DASH segment request
of Service 1.
[0346] Subsequently, the master proxy device 10M
processes the DASH segment file of Service 1 distributed
via broadcasting and transmits the processed file to the
client device 20-5. This enables the client device 20-5 to
reproduce the content distributed by Service 1.
[0347] Furthermore, in a case where the instruction on
reproduction of the content distributed by Service 10 is
given on the client device 20-8, the DASH segment re-
quest of Service 10 is transmitted to the master proxy
device 10M. The master proxy 111 refers to the proxy
service coverage range database and determines that
the slave proxy 161-1 is to cover the DASH segment
request of Service 10.
[0348] Subsequently, the master proxy 111 redirects
the DASH segment request of Service 10 to the slave
proxy 161-1. The slave proxy device 10S-1 processes
the DASH segment file of Service 10 distributed via
broadcasting and transmits the processed file to the client
device 20-8. This enables the client device 20-8 to re-
produce the content distributed by Service 10.
[0349] Furthermore, in a case where the instruction on
reproduction of the content distributed by Service 15 is
given on the client device 20-11, the DASH segment re-
quest of Service 15 is transmitted to the master proxy
device 10M. The master proxy 111 refers to the proxy
service coverage range database and determines that
the slave proxy 161-2 is to cover the DASH segment
request of Service 15.
[0350] Subsequently, the master proxy 111 redirects
the DASH segment request of Service 15 to the slave
proxy 161-2. The slave proxy device 10S-2 processes
the DASH segment file of Service 15 distributed via
broadcasting and transmits the processed file to the client
device 20-11. This enables the client device 20-11 to
reproduce the content distributed by Service 15.
[0351] The implementation example of the master
proxy 111 and the slave proxy 161 has been described
above.

<5. Modification>

(Distribution via communication)

[0352] While the transmission system 1 of Fig. 1 de-
scribed above is a case where the content stream is dis-

tributed via broadcasting using the broadcast transmis-
sion line 60, the content stream may be configured to be
distributed via communication using a communication
transmission line such as the Internet.
[0353] Fig. 27 illustrates another configuration exam-
ple of the transmission system. A transmission system 6
of Fig. 27 differs from the transmission system 1 of Fig.
1 in that a communication system communication server
70 is provided on the transmission side in addition to the
broadcast system broadcast server 40.
[0354] The FW proxy device 10 also has a communi-
cation function (communication I/F (not illustrated)) con-
nectable to Internet 80 together with a receiver function
of receiving a broadcast wave transmitted via the broad-
cast transmission line 60. This enables the FW proxy
device 10 to be connected to the communication server
70 via the Internet 80 to communicate with each other.
[0355] The FW proxy device 10 transmits a request
from the client device 20 connected to the network 30 to
the communication server 70 connected to the Internet
80. Furthermore, the FW proxy device 10 receives a con-
tent stream transmitted from the communication server
70 via the Internet 80, and transmits (transfers) the
stream to the client device 20 connected to the network
30.
[0356] As described above, the FW proxy devices 10-1
to 10-N connected to the network 30 have a master-slave
relationship such that one of the FW proxy devices 10
functions as a master proxy and the other FW proxy de-
vices 10 function as slave proxies. In addition, the FW
proxy devices 10-1 to 10-N have the master-slave rela-
tionship, whereby the master proxy device 10M on which
a master proxy 111 operates assigns a service coverage
range to each of the FW proxy devices 10, as described
above.
[0357] This configuration enables the client device 20
connected to the network 30 to reproduce the content
distributed via broadcasting or communication via the FW
proxy device 10 (the master proxy device 10M or the
slave proxy device 10S) in accordance with the end us-
er’s operation, or the like.
[0358] The communication server 70 is, for example,
a server provided by a broadcast provider such as a
broadcasting station or other providers, so as to be con-
nected to the Internet 80.
[0359] In response to a request from the FW proxy de-
vice 10, the communication server 70 processing content
files and control information such as programs and ad-
vertisements, and transmits (in streaming distribution)
the resulting data via the Internet 80.
[0360] Note that the broadcast server 40 and the com-
munication server 70 may be configured to distribute not
only content such as programs, but also applications or
the like, for example. In this case, in the transmission
system 6, applications are distributed via broadcasting
or communication, so as to be received by the client de-
vice 20 via the FW proxy device 10.
[0361] Furthermore, while the transmission system 1
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(Fig. 1) and the transmission system 6 (Fig. 27) that have
been described process at least content stream distrib-
uted via broadcasting by the FW proxy device 10, it is
allowable to provide the communication system commu-
nication server 70 alone on the transmission side and
cause the FW proxy device 10 to process just the content
stream distributed via communication. In this case, the
client device 20 reproduces solely the content distributed
via communication.

(Application to other broadcasting standards)

[0362] While the above description is an example using
ATSC (in particular, ATSC 3.0), which is a system adopt-
ed in the United States and other countries, as a standard
for digital broadcasting, the present technology may be
applied to Integrated Services Digital Broadcasting (IS-
DB) adopted by Japan and other countries, or Digital Vid-
eo Broadcasting (DVB) adopted by European countries
and other countries, or the like. Moreover, while the
above description in an example of ATSC 3.0 adopting
the IP transmission scheme, the present invention is not
limited to the IP transmission scheme and may be applied
to other scheme such as the MPEG2 Transport Stream
(MPEG2-TS) scheme and the like.
[0363] Furthermore, the present technology can be ap-
plied to standards of digital broadcasting represented by
terrestrial broadcast, and other standards such as satel-
lite broadcasting using a broadcasting satellite (BS) and
a communication satellite (CS), and wired broadcasting
such as cable television, that is, Common Antenna Tel-
eVision (CATV).

(Other Modifications)

[0364] The terms of control information (signaling or
the like) are merely examples, and other terms may be
used in some cases. The difference between these
names, however, is just a difference in formality, and
there is no substantial difference in the control informa-
tion, packets, or the like, as a target. For example, terms
such as User Service Bundle Description (USBD) may
be referred to as User Service Description (USD) in some
cases. Furthermore, for example, Non Real Time (NRT)
may be referred to as Locally Cached Content (LCC) or
the like, in some cases.
[0365] Furthermore, in addition to applications devel-
oped in a markup language such as HyperText Markup
Language 5 (HTML 5) or the like and a script language
such as JavaScript (registered trademark), the DASH
player may also be an application developed by using a
programming language such as Java (registered trade-
mark) or the like. Furthermore, this application is not lim-
ited to the application executed by browsers, and may
be executed as a native application, that is, executed
under an operating system (OS) environment, or the like.
[0366] Note that the application may also be operated
in a non-display state (in the background) (may be acti-

vated without being recognized by the end user) in ad-
dition to explicitly displaying some information. Further-
more, in addition to moving images and music, the con-
tent can include any content such as e-books, games,
advertisements, or the like.

<6. Computer configuration>

[0367] A series of processing described above can be
executed in hardware or with software. In a case where
the series of processing is executed with software, a pro-
gram included in the software is installed in a computer.
Fig. 28 is a diagram illustrating an exemplary configura-
tion of hardware of a computer that executes the series
of processing described above by a program.
[0368] In a computer 1000, a central processing unit
(CPU) 1001, a read only memory (ROM) 1002, and a
random access memory (RAM) 1003 are interconnected
via a bus 1004. The bus 1004 is further connected with
an input/output interface 1005. The input/output interface
1005 is connected with an input unit 1006, an output unit
1007, a recording unit 1008, a communication unit 1009,
and a drive 1010.
[0369] The input unit 1006 includes a key board, a
mouse, a microphone, or the like. The output unit 1007
includes a display, a speaker, or the like. The recording
unit 1008 includes a hard disk, a non-volatile memory,
or the like. The communication unit 1009 includes a net-
work interface or the like. The drive 1010 drives a remov-
able recording medium 1011 such as a magnetic disk,
an optical disk, a magneto-optical disk, and a semicon-
ductor memory.
[0370] On the computer 1000 configured as above, the
series of above-described processing is executed by op-
eration such that the CPU 1001 loads, a program stored
in the ROM 1002 and the recording unit 1008 onto the
RAM 1003 via the input/output interface 1005 and the
bus 1004 and executes the program.
[0371] The program executed by the computer 1000
(CPU 1001) can be stored, for example, in the removable
recording medium 1011 as a package medium or the like
and be provided. Alternatively, the program can be pro-
vided via a wired or wireless transmission medium in-
cluding a local area network, the Internet, and digital sat-
ellite broadcasting.
[0372] On the computer 1000, the program can be in-
stalled in the recording unit 1008 via the input/output in-
terface 1005, by attaching the removable recording me-
dium 1011 to the drive 1010. In addition, the program
can be received at the communication unit 1009 via a
wired or wireless transmission medium and be installed
in the recording unit 1008. Alternatively, the program can
be installed in the ROM 1002 or the recording unit 1008
beforehand.
[0373] Here, in this description, processing executed
by a computer in accordance with a program need not
be performed in time series in the order described in the
flowchart. That is, processing executed by the computer
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according to the program includes processing executed
in parallel or separately (e.g., parallel processing, or ob-
ject processing). In addition, the program may be proc-
essed by one computer (processor) or may be processed
with distributed processing by a plurality of computers.
[0374] Note that embodiments of the present technol-
ogy are not limited to the above-described embodiments
but can be modified in a variety of ways within a scope
of the present technology.
[0375] In addition, the present technology can be con-
figured as follows.

(1) An information processing apparatus that func-
tions as a proxy that receives a content stream dis-
tributed for each of a plurality of services and trans-
mits the stream to a client device connected to a
network, the proxy being configured to function as a
master proxy for a slave proxy, the information
processing apparatus including a processing unit
that determines a service coverage range corre-
sponding to a predetermined policy, for each of the
proxies.
(2) The information processing apparatus according
to (1),
in which the processing unit determines the service
coverage range corresponding to the policy on the
basis of a service scan result indicating a service
receivable by the information processing apparatus
on which each of the proxies operates.
(3) The information processing apparatus according
to (2),
in which the processing unit determines the service
coverage range corresponding to the policy on the
basis of a capability attribute of the information
processing apparatus on which each of the proxies
operates.
(4) The information processing apparatus according
to (2) or (3),
in which the policy is a rule for assigning the service
coverage range to each of the proxies in units of
streams or units of services.
(5) The information processing apparatus according
to any of (2) to (4),
in which the policy is a rule for assigning the service
coverage range on the basis of a content viewing
history of an end user.
(6) The information processing apparatus according
to (5),
in which the processing unit determines the service
coverage range such that a service having higher
access frequency can achieve load balancing with
higher priority.
(7) The information processing apparatus according
to (5),
in which the processing unit determines the service
coverage range so as to integrate services capable
of simultaneously obtaining data of the content
stream.

(8) (7), The information processing apparatus ac-
cording to
in which the processing unit determines the service
coverage range such that a stream having higher
access frequency can achieve load balancing with
higher priority.
(9) The information processing apparatus according
to any of (2) to (8),
in which the processing unit provides notification of,
for each of the slave proxies, coverage range infor-
mation indicating the service covered by each of the
slave proxies.
(10) The information processing apparatus accord-
ing to (9),
in which in a case where an application programming
interface (API) for obtaining the coverage range in-
formation has been executed by the slave proxy, the
processing unit notifies the slave proxy of the cov-
erage range information.
(11) The information processing apparatus accord-
ing to any of (1) to (10),
in which the processing unit
generates a database associating each of the prox-
ies with the service coverage range, and
in a case where a service request has been received
from the client device, the processing unit refers to
the database and performs control to redirect the
service request to the proxy that covers the service.
(12) The information processing apparatus accord-
ing to any of (1) to (11),
in which the policy is set by the end user.
(13) The information processing apparatus accord-
ing to any of (1) to (12),
in which in a case where an own service coverage
range has been determined in each of one informa-
tion processing apparatus on which the master proxy
operates and another information processing appa-
ratus on which the slave proxy operates, preparation
for receiving a service corresponding to the own cov-
erage range is performed in each of the information
processing apparatuses.
(14) The information processing apparatus accord-
ing to any of (1) to (13),
in which a plurality of the other information process-
ing apparatuses on which the slave proxy operates
is installed on the network.
(15) The information processing apparatus accord-
ing to any of (1) to (14), further including a reception
unit that receives a broadcast wave,
in which the processing unit transmits the content
stream distributed via broadcasting to the client de-
vice via the network.
(16) The information processing apparatus accord-
ing to (15), further including a communication unit
that communicates with a server on Internet,
in which the processing unit transmits the content
stream distributed via communication to the client
device via the network.
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(17) An information processing method for an infor-
mation processing apparatus,
the method including:
steps to be performed by the information processing
apparatus, of functioning as a proxy that receives a
content stream distributed for each of a plurality of
services and transmits the content stream to a client
device connected to a network, the proxy being con-
figured to function as a master proxy for a slave
proxy, and determining a service coverage range
corresponding to a predetermined policy, for each
of the proxies.
(18) An information processing system in which a
first information processing apparatus on which a
master proxy operates, one or more second infor-
mation processing apparatuses on which a slave
proxy operates, and one or more client devices, are
mutually connected via a network,
in which the first information processing apparatus
functions as a proxy that receives a content stream
distributed for each of a plurality of services and
transmits the content stream to the client device con-
nected to the network, the proxy being configured to
function as a master proxy for the slave proxy, the
first information processing apparatus including a
processing unit that determines a service coverage
range corresponding to a predetermined policy, for
each of the proxies, and
the second information processing apparatus func-
tions as a proxy that receives a content stream dis-
tributed for each of a plurality of services and trans-
mits the content stream to the client device connect-
ed to the network, the proxy being configured to func-
tion as the slave proxy with respect to the master
proxy, the second information processing apparatus
including a processing unit that processes the con-
tent stream distributed by the service corresponding
to the coverage range determined by the master
proxy.

REFERENCE SIGNS LIST

[0376]

1, 6 Transmission system
10-1 to 10-M, 10 FW proxy device
10M Master proxy device
10S Slave proxy device
20-1 to 20-M, 20 Client device
30 Network
40 Broadcast server
50 Transmission station
60 Broadcast transmission line
70 Communication server
80 Internet
100 Processing unit
101 Tuner
102 Communication I/F

103 Storage unit
111 Master proxy
112 UPnP/SSDP server
113 Proxy application manager
114 Local web server
115 SLS processing system
150 Processing unit
151 Tuner
152 Communication I/F
153 Storage unit
161 Slave proxy
162 SLS processing system
200 Processing unit
201 Communication I/F
202 Display unit
203 Speaker
211 Application
212 Browser
1000 Computer
1001 CPU

Claims

1. An information processing apparatus that functions
as a proxy that receives a content stream distributed
for each of a plurality of services and transmits the
stream to a client device connected to a network, the
proxy being configured to function as a master proxy
for a slave proxy, the information processing appa-
ratus comprising a processing unit that determines
a service coverage range corresponding to a prede-
termined policy, for each of the proxies.

2. The information processing apparatus according to
claim 1,
wherein the processing unit determines the service
coverage range corresponding to the policy on a ba-
sis of a service scan result indicating a service re-
ceivable by the information processing apparatus on
which each of the proxies operates.

3. The information processing apparatus according to
claim 2,
wherein the processing unit determines the service
coverage range corresponding to the policy on a ba-
sis of a capability attribute of the information process-
ing apparatus on which each of the proxies operates.

4. The information processing apparatus according to
claim 2,
wherein the policy is a rule for assigning the service
coverage range to each of the proxies in units of
streams or units of services.

5. The information processing apparatus according to
claim 2,
wherein the policy is a rule for assigning the service
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coverage range on a basis of a content viewing his-
tory of an end user.

6. The information processing apparatus according to
claim 5,
wherein the processing unit determines the service
coverage range such that a service having higher
access frequency can achieve load balancing with
higher priority.

7. The information processing apparatus according to
claim 5,
wherein the processing unit determines the service
coverage range so as to integrate services capable
of simultaneously obtaining data of the content
stream.

8. The information processing apparatus according to
claim 7,
wherein the processing unit determines the service
coverage range such that a stream having higher
access frequency can achieve load balancing with
higher priority.

9. The information processing apparatus according to
claim 2,
wherein the processing unit provides notification of,
for each of the slave proxies, coverage range infor-
mation indicating the service covered by each of the
slave proxies.

10. The information processing apparatus according to
claim 9,
wherein in a case where an application programming
interface (API) for obtaining the coverage range in-
formation has been executed by the slave proxy, the
processing unit notifies the slave proxy of the cov-
erage range information.

11. The information processing apparatus according to
claim 1,
wherein the processing unit
generates a database associating each of the prox-
ies with the service coverage range, and
in a case where a service request has been received
from the client device, the processing unit refers to
the database and performs control to redirect the
service request to the proxy that covers the service.

12. The information processing apparatus according to
claim 1,
wherein the policy is set by an end user.

13. The information processing apparatus according to
claim 1,
wherein in a case where an own service coverage
range has been determined in each of one informa-
tion processing apparatus on which the master proxy

operates and another information processing appa-
ratus on which the slave proxy operates, preparation
for receiving a service corresponding to the own cov-
erage range is performed in each of the information
processing apparatuses.

14. The information processing apparatus according to
claim 1,
wherein a plurality of other information processing
apparatuses on which the slave proxy operates is
installed on the network.

15. The information processing apparatus according to
claim 1, further comprising a reception unit that re-
ceives a broadcast wave,
wherein the processing unit transmits the content
stream distributed via broadcasting to the client de-
vice via the network.

16. The information processing apparatus according to
claim 15, further comprising a communication unit
that communicates with a server on Internet,
wherein the processing unit transmits the content
stream distributed via communication to the client
device via the network.

17. An information processing method for an information
processing apparatus,
the method comprising:
steps to be performed by the information processing
apparatus, of functioning as a proxy that receives a
content stream distributed for each of a plurality of
services and transmits the content stream to a client
device connected to a network, the proxy being con-
figured to function as a master proxy for a slave
proxy, and determining a service coverage range
corresponding to a predetermined policy, for each
of the proxies.

18. An information processing system in which a first
information processing apparatus on which a master
proxy operates, one or more second information
processing apparatuses on which a slave proxy op-
erates, and one or more client devices, are mutually
connected via a network,
wherein the first information processing apparatus
functions as a proxy that receives a content stream
distributed for each of a plurality of services and
transmits the content stream to the client device con-
nected to the network, the proxy being configured to
function as a master proxy for the slave proxy, the
first information processing apparatus including a
processing unit that determines a service coverage
range corresponding to a predetermined policy, for
each of the proxies, and
the second information processing apparatus
functions as a proxy that receives a content stream
distributed for each of a plurality of services and
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transmits the content stream to the client device con-
nected to the network, the proxy being configured to
function as the slave proxy with respect to the master
proxy, the second information processing apparatus
including a processing unit that processes the con-
tent stream distributed by the service corresponding
to the coverage range determined by the master
proxy.
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