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Title: METHOD AND DEVICE FOR TRANSMITTING/RECEIVING BROADCAST
SIGNAL

Abstract: A broadcast signal transmitting device, according to one embodiment of the
present invention, comprises: a header compression unit for performing a header
compression on internet protocol (IP) packets including broadcast data, so as to
configure full header packets and compressed header packets; a full header information
extraction unit for extracting full header information from the full header packets; a
signaling data generation unit for generating signaling packets including the full header
information: and a broadcast signal transmission unit for transmitting the compressed
header packets through a first transmission path through which general broadcast data 1s
transmitted, and transmitting the signaling packets through a separate second

transmission path which is different from the first transmission path.
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METHOD AND DEVICE FOR TRANSMITTING/RECEIVING BROADCAST
SIGNAL

TECHNICAL FIELD

[0001] The present invention relates to a method of transmitting and receiving
a broadcast signal and an apparatus therefor. More particularly, in case of using an IP
(internet protocol) packet in a broadcasting system, the present invention relates to a

method of efficiently compressing an IP header and an apparatus therefor.

BACKGROUND ART

[0002] Recently, transmission/reception of an IP-based broadcast signal has
been expanded in a digital broadcasting system. In particular, in a mobile digital
broadcasting such as DVB-NGH among European broadcasting standard or AISC-MH
among North American broadcasting standard, the importance of transmission/reception
environment of the IP-based broadcast signal is emphasized. And, it is expected that a
broadcasting system providing a service in a manner of interworking a broadcast
network and the internet with each other, i.e., a hybrid broadcasting system, will be
constructed in a next generation broadcasting system.

[0003] It is necessary for the next generation broadcasting system to process
broadcast signals of various protocols transmitted from a plurality of sources or data. In

this process, transmission of broadcast signal or data may be overloaded. Hence, it 1S

necessary to have a method of reducing overhead of transmitted broadcast signal or data.

10004]
DISCLOSURE OF THE INVENTION

TECHNICAL TASKS

[0005] A technical task of the present invention is to solve the aforementioned

problem. Another technical task of the present invention is to provide a method of
transmitting and receiving a broadcasting IP packet to which overhead reduction 1S

applied and an apparatus therefor.

[0006] The other technicali task of the present invention is to provide a method

of decoding an IP packet irrespective of a type of the IP packet, which 1s received when
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a broadcast receiver is switching to a specific channel or is turned on, in uni-directional

transmission broadcasting environment and an apparatus therefor.

[0007]
TECHNICAL SOLUTION
[0008] To achieve these and other advantages and in accordance with the

purpose of the present invention, as embodied and broadly described, according to one
embodiment, a broadcast signal transmission processing device includes a header
compression unit configured to generate full header packets and compressed header
packets in a manner of performing header compression on IP (internet protocol) packets
including broadcast data, a full header information extracting unit configured to extract
full header information from the full header packets, a signaling data generating unit
configured to generate signaling packets including the full header information and a
broadcast signal transmitting unit configured to transmit the compressed header packets
via a first transmission path on which a general broadcast data is transmitted and
transmit the signaling packets via a separate second transmission path different from the
first transmission path. In this case, the signaling packets include first signaling
information indicating that the signaling packets include the full header information.

[0009] Preferably, the full header extracting unit is configured to convert a full
header packet from which the full header information is extracted into a compressed
header packet and the broadcast signal transmitting unit is configured to transmit the
converted compressed header packet via the first transmission path.

[0010] Preferably, the first transmission path may correspond to a normal DP
(data pipe) and the second transmission path may correspond to a base DP or a signaling
channel designated to transmit a signaling data.

[0011] Preferably, the signaling data generating unit is further contigured to
generate a transmission parameter and the transmission parameter includes information

on a transport mode to identify whether the second transmission path corresponds to the
base DP or the signaling channel.

[0012] To further achieve these and other advantages and in accordance with
the purpose of the present invention, according to one embodiment, a broadcast signal

reception processing device includes a broadcast signal receiving umit configured to
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receive compressed header packets via a first transmission path on which a general
broadcast data is transmitted and receive signaling packets including full header
information via a separate second transmission path different from the first transmission
path, a signaling parser configured to extract the full header information from the
signaling packets, in this case, the signaling packets include first signaling information
indicating that the signaling packets include the full header information, a tull header
information recovering unit configured to convert a part of the compressed header
packets into full header packets using the extracted full header information, and a
header recovering unit configured to recover IP (internet protocol) packets including
broadcast data using the recovered full header packets and the rest of packets of the
compressed header packets.

[0013] Preferably, the full header information includes a CID (context
identification) element indicating a transmission path of an IP packet and an SN
(sequence number) element indicating an order of an IP packet in each packet including
an 1dentical CID.

[0014] Preferably, the full header information recovering unit is configured to
convert a part of the compressed header packets, which includes a CID element and an
SN element including a value identical to a value of the CID element and a value of the
SN element included in the full header information, into full header packets using the

full header information.
[0015] Preferably, the first transmission path may correspond to a normal DP

(data pipe) and the second transmission path may correspond to a base DP or a signaling

channel designated to transmit a signaling data.

[0016] Preferably, the broadcast signal receiving unit is further configured to
receive a transmission parameter and the transmission parameter includes information
on a transport mode to identify whether the second transmission path corresponds to the
base DP or the signaling channel.

[0017] Preferably, the signaling parser is configured to parse the information
on the transport mode and extract the full header information from the base DP or the
signaling channel indicated by the information on the transport mode.

[0018] To further achieve these and other advantages and in accordance with
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the purpose of the present invention, according to a different embodiment, a broadcast signal
transmission processing device includes a header compression unit configured to extract full
header information in a manner of performing header compression on IP (interne protocol)
packets including broadcast data and generate compressed header packets, a signaling data
generating unit configured to generate signaling packets including the full header information,
and a broadcast signal transmitting unit configured to transmit the compressed header packets
via a first transmission path on which a general broadcast data 1s transmitted and transmit the
signaling packets via a separate second transmission path different from the first transmission
path. In this case, the signaling packets include first signaling information indicating that the

signaling packets include the tull header information.

[0019] Preferably, the first transmission path may correspond to a normal DP (data

pipe) and the second transmission path may correspond to a base DP or a signaling channel

designated to transmit a signaling data.

[0020] Preferably, the signaling data generating unit is further configured to generate a
transmission parameter and the transmission parameter includes information on a transport

mode to identify whether the second transmission path corresponds to the base DP or the

signaling channel.

[0021] According to an embodiment, there is provided a broadcast signal transmission
processing device, the device comprising: a header compression processor that generates full

header packets and first compressed header packets in a manner of performing header
compression on IP (internet protocol) packets containing broadcast data; a full header

information extracting processor that extracts full header information from the tull header
packets and converts the full header packets from which the full header information 1s
extracted to second compressed header packets; a signaling data generating processor that

generates signaling packets containing information related to the header compression; and a
broadcast signal transmitting processor that transmits a broadcast signal including multiple
data pipes, wherein the information related to the header compression includes mode

information, wherein, when the mode information indicates a first mode, one of the multiple

CA 2920824 2018-03-01
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data pipes carries the signaling packets including the information related to the header
- compression and remaining ones of the multiple data pipes carry the full header packets

including the full header information and the first compressed header packets, and wherein,
when the mode information indicates a second mode, one of the multiple data pipes carries the
signaling packets including the information related to the header compression and the tull
header information extracted from the full header packets, and remaining ones of the multiple

data pipes carry the first compressed header packets and the second compressed header

packets.

[0021a] According to another embodiment, there is provided a broadcast signal
reception processing device, the device comprising: a broadcast signal receiving processor
that recetves a broadcast signal including multiple data pipes that include broadcast data and
information related to header compression, wherein the information related to the header
compression includes mode information, wherein, when the mode information indicates a first
mode, one of the multiple data pipes carries signaling packets including the information
related to the header compression and remaining ones of the multiple data pipes carry full
header packets including full header information and first compressed header packets, and
wherein, when the mode information indicates a second mode, one of the multiple data pipes
carries the signaling packets including the information related to the header compression and
the full header information extracted from the full header packets, and remaining ones of the
multiple data pipes carry the first compressed header packets and second compressed header

packets; a signaling parser that extracts the full header information from the signaling packets;
a full header information recovering processor that converts the second compressed header

packets into the full header packets using the extracted full header information; and a header

recovering processor that recovers IP (internet protocol) packets containing the broadcast
data, wherein, when the mode information indicates the first mode, the IP packets are

recovered using the received full header packets and the first compressed header packets, and
wherein, when the mode information indicates the second mode, the IP packets are recovered

using the converted full header packets and the first compressed header packets.

[0021Db] According to another embodiment, there is provided a broadcast signal

transmission processing method, the method comprising: generating full header packets and
da

CA 2920824 2018-03-01
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first compressed header packets in a manner of performing header compression on IP (internet

protocol) packets containing broadcast data; extracting full header information from the full
header packets and converting the full header packets from which the full header information
1s extracted to second compressed header packets; generating signaling packets containing
information related to the header compression; and transmitting a broadcast signal including
multiple data pipes, wherein the information related to the header compression includes mode
information, wherein, when the mode information indicates a first mode, one of the multiple
data pipes carries the signaling packets including the information related to the header
compression and remaining ones of the multiple data pipes carry the full header packets
including the full header information and the first compressed header packets, and wherein,
when the mode information indicates a second mode, one of the multiple data pipes carries the
signaling packets including the information related to the header compression and the full
header information extracted from the full header packets, and remaining ones of the multiple

data pipes carry the first compressed header packets and the second compressed header

packets.

[0021¢] According to another embodiment, there is provided a broadcast signal
reception processing method, the method comprising: receiving a broadcast signal including
multiple data pipes that include broadcast data and information related to header compression,
wherein the information related to the header compression includes mode information,
wherein, when the mode information indicates a first mode, one of the multiple data pipes
carries signaling packets including the information related to the header compression and
remaining ones of the multiple data pipes carry full header packets including full header
information and first compressed header packets, and wherein, when the mode information
indicates a second mode, one of the multiple data pipes carries the signaling packets including
the information related to the header compression and the full header information extracted

from the full header packets, and remaining ones of the multiple data pipes carry the first
compressed header packets and second compressed header packets; extracting the full header
information from the signaling packets; converting the second compressed header packets into
the ftull header packets using the extracted full header information; and recovering Internet

protocol (IP) packets containing the broadcast data, wherein, when the mode information

>b
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indicates the first mode, the IP packets are recovered using the received full header packets
and the first compressed header packets, and wherein, when the mode information indicates

the second mode, the IP packets are recovered using the converted full header packets and the

first compressed header packets.

ADVANTAGEOUS EFFECTS

10022} According to the present invention, it i1s able to increase transmission

efficiency in a process of transmitting and receiving a broadcasting IP packet to which

overhead reduction is applied.

[0023] According to the present invention, i1t 1s able to decode an IP packet
irrespective of a type of the IP packet, which 1s received when a broadcast receiver 1s

switching to a specific channel or is turned on, in uni-directional transmission broadcasting

environment.

[0024] According to the present invention, it is able to reduce latency of a broadcast
signal, which 1s occurred when a broadcast receiver is switched to a specific channel or 1s

turned on, in uni-directional transmission broadcasting environment.

10025]

5¢
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DESCRIPTION OF DRAWINGS
[0026] FIG. 1 1s a diagram for comparing an IP packet including a not-

compressed header with an IP packet including a compressed header according to an IP
version 1n accordance with one embodiment of the present invention;

10027] FIG. 2 15 a diagram for a concept of an HC{B scheme according to one
embodiment of the present invention;

10028] FIG. 3 1s a diagram for a packet to which HC{B is applied according to
one embodiment of the present invention;

[0029] FIG. 4 1s a diagram for explaining an element included in an HC{B
packet according to one embodiment of the present invention;

[0030] FIG. 5 1s a diagram for a procedure of propagating full header context
information of an HC{B packet according to one embodiment of the present invention;

[0031] FIG. 6 1s a diagram for a transmission/reception system receiving a
packet performing IP header compression or a packet on which IP header compression
1s performed according to one embodiment of the present invention;

[0032] FIG. 7 1s a diagram for an IP overhead reduction procedure performed
by a transceiver according to one embodiment of the present invention;

[0033] FIG 8 1s a diagram for a procedure of configuring and restoring a
packet stream according to one embodiment of the present invention;

[0034] FIG. 9 1s a diagram for a procedure of configuring and restoring a

packet stream according to a different embodiment of the present invention;

[0035] FIG. 10 1s a diagram for a mode of delivering full header information
and a definition according to a value of CID header type according to one embodiment
of the present invention;

[0036] FIG. 11 1s a diagram for full header information according to one

embodiment of the present invention;

[0037] FIG. 12 1s a diagram for a packet including full header information
according to one embodiment of the present invention.

[0038]
BEST MODE

[0039] Reference will now be made in detail to the preferred embodiments of
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the present invention, examples of which are illustrated in the accompanying drawings.
Yet, the present invention may be non-limited or non-restricted by the embodiments.

10040] Although terminologies used in the present specification are selected
from general terminologies used currently and widely in consideration of functions,
they may be changed in accordance with intentions of technicians engaged in the
corresponding fields, customs, advents of new technologies and the like. Occasionally,
some terminologies may be arbitrarily selected by the applicant(s). In this case, the
meanings of the arbitrarily selected terminologies shall be described 1n the
corresponding part of the detailed description of the specification. Therefore,
terminologies used in the present specification need to be construed based on the
substantial meanings of the corresponding terminologies and the overall matters
disclosed in the present specification rather than construed as simple names of the
terminologies.

[0041] In the present specification, ‘signaling’ may refer to
transmission/reception of service information (SI) provided by a broadcasting system,
an internet broadcasting system and/or a system with which the broadcasting system
and the internet broadcasting system are integrated. The service information includes
broadcast service information (e.g., ATSC-SI and/or DVB-SI) provided by cach of
currently existing broadcasting systems.

[0042] [n the present specification, ‘broadcast signal’ is defined as a concept
including a signal and/or a data provided by bi-directional broadcasting such as internet
broadcasting, broadband broadcasting, communication broadcasting, data broadcasting
and/or VOD (video on demand) as well as terrestrial broadcasting, cable broadcasting,
satellite broadcasting and/or mobile broadcasting.

[0043] In the present specification, ‘PLP’ may refer to a prescribed unit for
transmitting data belonging to a physical layer. Hence, contents of the present
specification described as ‘PLP’ can be replaced with such a terminology as ‘data unit’
or ‘data pipe’.

[0044] A hybrid broadcasting service, which is provided by interworking a
broadcast network and an internet network, may correspond to one of convincing

applications to be utilized in a digital broadcasting (DTV) service. The hybrid
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broadcasting service transmits enhancement data related to broadcast A/V (audio/video)
contents, which are transmitted via a terrestrial broadcasting network, or a part of the
broadcast A/V contents in real time via an internet network and enables a user to
experience various contents.

[0045]

[0046] In order to reduce overhead of an IP packet transmitted via a broadcast
system, it may use a method of compressing a header part of an IP. An HC{B (Header
Compression for Broadcasting) scheme, which is one of IP compression schemes,
enablcs a data to be transmitted by reducing overhead of an IP (internet protocol)/UDP
(user datagram protocol) packet mainly used in a broadcast system.

[0047] According to the HCfB scheme, a packet including a full header and a
packet including a compressed header are transmitted, respectively. A tull header may
correspond to all data included in a header of the IP/UDP packet or data included in the
header except length information. A compressed header excludes most of header
information and may be able to include context ID information indicating a relation
with the full header. In a general broadcast system, a packet including a full header is
transmitted with a long interval and most of packets are transmitted in a manner of
including a compressed header. By doing so, an amount of transmitted data can be
reduced. When a receiver receives a packet including a compressed header, most part of
a packet header can be restored using information included in a previously received full

header.

[0048] Despite of effectiveness capable of reducing an amount of transmitted
data, if the aforementioned scheme is used for a broadcast system, a broadcast receiver
may be unable to receive an IP stream at certain timing due to a transmission
characteristic such as multicast via a broadcasting network. A receiver, which 1s
unaware of information on a full header (e.g., a receiver starts to receive an IP packet
appearing after an IP packet carrying the full header), is unable to recognize the IP
packet or is unable to restore a header of the IP packet. If channel switching occurs
the aforementioned receiver, maximum delay as much as a transmission interval of a
full header may occur. In particular, when switching of a channel is performed, the

receiver may be unable to process data of the channel until the receiver receives an IP
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packet including a full header in an IP stream transmitted on the channel.

[0049]

[0050] FIG. 1 is a diagram for comparing an IP packet including a not-
compressed header with an IP packet including a compressed header according to an IP
version in accordance with one embodiment of the present invention.

[0051] Referring to FIG. 1, it shows a summary of a compression scheme of an
HCB scheme among IP header compression schemes. In the HCIB scheme, it may be

able to define a compression scheme for two protocols including IPv4/UPD and
[Pv6/UDP.

[0052] As mentioned in the foregoing description, the present invention relates
to a method of applying IP header compression to support efficient IP transmission and
efficiently applying the IP header compression to a broadcast system and an apparatus
therefor. An HCfB (Header Compression for Broadcasting) scheme, which is designed
in consideration of a broadcast system, can be defined together with TLV (Type-Length-
Value) corresponding to an encapsulation scheme. This can be defined by ITU-R BT.
1869 document (Multiplexing scheme for variable-length packets in digital multimedia
broadcasting systems). Parts of the present invention, which are not explained in detail,
can be comprehended with reference to contents of the above document.

[0053] When IP streaming is performed, such information as an IP version, an
IP source address, an IP destination address, an IP fragment flag, a UDP source port, a

UDP destination port is not changed. Among information included in an IP header or a

UDP header, a field including information not changed in a transmission process can be

called a static field. Most of IP compression schemes perform compression in a manner

of transmitting the static field one time and not performing additional transmission of

the static field for a while.

[0054] A broadcasting system using the HCfB supports transmission of two
packets including a full header packet (a packet including a full header) and a
compressed header packet (a packet including a compressed header). The full header
packet is transmitted with a longer transmission interval (the fill header packet 1s
transmitted in a manner of extending a transmission interval) and transmission 1s

performed centering on the compressed header packet. In this case, in case of a packet
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of IPv4, a size of a full header corresponds to 28 bytes but a size of a compressed
header corresponds to 5 bytes only. In case of a packet of IPv6, a size of a full header

corresponds to 48 bytes but a size of a compressed header corresponds to 3 bytes only.

[0055]
[0056] FIG. 2 is a diagram for a concept of an HC{B scheme according to one

embodiment of the present invention.

[0057] A full header packet is transmitted with a predetermined long
transmission interval and the rest of packets are transmitted by a header compressed
packet (or a compressed header packet) consisting of minimum information. By doing
so, in case of IPv4/UDP, it may be able to reduce overhead as much as 23 bytes per
packet. In case of IPv6/UDP, it may be able to reduce overhead as much as 45 bytes per
packet.

[0058] For example, in case of transmitting a plurality of IP packets via an IP
stream, a broadcasting system (a broadcasting transmitter and/or a broadcasting
receiver) transmits a full header packet one time at the start point of the [P stream and
may be able to transmit a compressed header packet during the rest of prescribed period.
In particular, a transmission interval of the full header packet is longer than a

transmission interval of the compressed header packet.

10059]
[0060] FIG. 3 is a diagram for a packet to which HCB 1s applied according to

one embodiment of the present invention.

[0061] Referring to FIG. 3, it shows a form of propagating information of a
header enabling a receiver to obtain information of a full header in a process of
transmitting a packet stream.

[0062] An HCTB packet (an IP packet to which HCfB is applied) can include a
CID (context identification) element, an SN (sequence number) element, a
CID header type element, an identification element, an [Pv4 header wo length ()
element, an [Pv6 header wo length () element, an UDP_header_wo_length () element
and/or a data byte (or payload).

[0063] The CID (context identification) element includes information

indicating IP transmission (flow). The CID element shows IP flows capable of being

10
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divided into a source IP address, a destination IP address, a protocol, a source port

number and/or a destination port number for the IPv4. The CID element shows IP tlows
capable of being divided into a source IP address, a destination IP address, a
next_header, a source port number and/or a destination port number for the IPvo6.

[0064] The SN (sequence number) element has an increasing value for each
packet including an identical CID. The value is continuously iterated in each packet in a
manner that the value becomes 0 after a maximum value. The SN (sequence number)

element can indicate an order of IP packets for each of the packets including an identical

CID.

[0065] The CID header type element indicates a form of a header included in
a packet. Regarding this, it shall be described later in detail.

[0066] The identification element corresponds to an IP identifier for a header
of IPv4.

[0067] The 1Pv4 header wo length () element includes parts of an iPv4
header except a total length field and a header_checksum field.

[0068] The IPv6 header wo length () element includes parts of an IPvo
header except a payload_length field.

[0069] The UDP header wo_length () element includes parts of a UDP header
except a length field and a checksum field.

[0070]

[0071] FIG. 4 is a diagram for explaining an element included in an HCiB

packet according to one embodiment of the present invention.

[0072] Referring to (a), a CID header_type element can indicate that a header
included in a packet includes a full header and a UDP header of an IPv4 packet, a
compressed header and a USD header of the IPv4 packet, a full header and a UDP
header of an IPv6 packet or a compressed header and a USD header of the IPv6 packet
according to a value of the CID_header_type element.

[0073] Referring to (b), an IPv4_header wo_lenghth () element can include a
version element, an THL element, a type of service element, an identification element,
a flags clement, a fragment_offset element, a time to_live element, a protocol element,

a source address element and/or a destination_address element.

11
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[0074] The version element indicates a format of an IP header. For example,
the version element can indicate IPv4.

[0075] The IHL element indicates a length of an IP header.

[0076] The type of service element indicates a parameter for identifying
quality of a preferred service.

[0077]} The 1dentification element indicates an identification value designated
by a transmuitting side to help fragments of a datagram to be combined with each other.

[0078] The flags element indicates various control flags. For example, the
flags element can indicate there may exist a fragment, fragmentation is not performed, it
1s not a fragment, a fragment corresponds to a last fragment, and there exist more

fragments.

[0079] The fragment offset element includes information indicating a position
of a fragment belonging to a datagram.

[0080] The time to live element indicates maximum time permitted to a
datagram to exist in an internet protocol system (a broadcasting system).

[0081] The protocol element indicates a next level protocol used 1n a data

portion ot a datagram.

[0082] The source address element indicates a source address.
[0083] The destination address element indicates a destination address.
[0084] Referring to (¢), an IPv6 header wo lenghth () element can include a

version element, a traffic class element, a flow label element, a next header element, a

hop limit element, a source addrcss elecment and/or a destination_address element.

[0085] The version element indicates a version ot an IP.
[0086} The traffic class element includes information used in an original node

or a forwarding router to distinguish and identify priorities of an IPv6 packet different

from each other or classes.

[0087] The flow label element includes information used for a source to label
a sequence of such a packet requiring a special control as a non-default quality of

service, a real-time service and the like.

[0088] The next header element identifies a type of a header that follows an
IPv6 header.

12
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0089} The hop limit element has a value decreasing by 1 according to

transmission of a packet. If the value becomes 0, the hop limit element indicates that it

1s necessary to discard a corresponding packet.

[0090] The source address element indicates an address of a source of a
packet.
[0091] The destination address element indicates an address of an intended

destination of a packet.

[0092] Referring to (d), a UDP header wo length () element can include a
source port element and/or a destination port element.

[0093] The source port element indicates a port number of a source of a
packet.

[0094] The destination port element indicates a port number of an intended

destination of a packet.

[0095]

[0096] FIG. 35 1s a diagram for a procedure of propagating full header context
information of an HC{B packet according to one embodiment of the present invention.

[0097] Reterring to FIG. 5, it shows that information of a full header is
propagated 1n the middle of transmitting an HCfB packet stream. A packet including an
imtial full header 1s transmitted and then a packet including a compressed header is
transmitted. If a prescribed cycle elapses, a packet including a full header is transmitted

again and a receiver can update header information.

[0098] Since uni-directional transmission 1s performed on a general
broadcasting channel, power of a receiver i1s turned on at the time of transmitting a
compressed header packet. If a broadcast channel 1s switched on the receiver, 1t 1S
unable to decode a corresponding stream until a next full header packet is received.
Referring to the drawing, since the receiver has never received information on a full
header on the timing represented as Turn ON / Channel Zapping, although the receiver
receives a packet including a compressed header, the receiver 1s unable to restore a
header of the packet. Hence, a problem that the receiver is unable to process data from
the timing of Turn ON / Channel Zapping to the timing of receirving a next packet

including a full header may occur. In order to solve the problem, it 1s able to transmit
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full header information on a separate signaling channel.

[0099] In order to reduce overhead of IP transmission and efficiently transmit
a broadcast signal, the present invention proposes a method for a broadcasting system
according to the present invention to transmit a compressed packet using an in-band and
transmit a full header part including fixed header information in an IP packet using an
out-of-band. Meanwhile, it is necessary to restore an order of packets in a receiver.

[00100]

[00101] FIG. 6 is a diagram for a transmission/reception system receiving a
packet performing IP header compression or a packet on which IP header compression
is performed according to one embodiment of the present invention.

[00102] A system shown in the drawing can be divided into a transmission
system (transmitter) and a reception system (receiver).

[00103] If IP streams are respectively transmitted via DPs (data pipes) ditterent
from each other, information on header compression is delivered to the receiver via an
L2 signaling transmission procedure and the information is used by the receiver to
restore an original IP stream. The information on the header compression 1s
encapsulated and can be transmitted via a data pipe. In this case, the information on the
header compression can be transmitted via a normal DP or a DP for transmitting
signaling information (e.g., base DP and/or common DP) according to a structure of a
physical layer. In case of being supported by a physical layer, the information on the

header compression can be transmitted on a separate signaling channel. In this case, the

base DP and/or the common DP include signaling information or data and/or
information commonly used by the normal DP. Although the base DP and/or the

common DP are transmitted via a broadcast channel together with the normal DP, the

base DP and/or the common DP can include an identifier different from an identifier of

the normal DP to distinguish the identifier of the base DP and/or the common DP from
the identifier of the normal DP.

[00104] Referring to the drawing, a transmitter can include an IP filter, an IP
overhead reduction unit, an L2 signaling generator, a signaling formatting unit, an

encapsulation unit, a transmitter and/or a signaling channel processing unit.

[00105] The IP filter receives multiplexed IP streams and separates the [P
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streams into IP streams. The IP filter generates IP-DP mapping information to signal a
DP used for transmitting an IP stream and can deliver the information to the L2
signaling generator generating L2 signaling information.

00106} The IP overhead reduction unit performs overhead reduction in a
manner of performing the aforementioned header compression scheme on each of the IP
streams. In this procedure, the IP overhead reduction unit can generate hecader
compression-related information.

[00107] The L2 signaling generator generates L2 signaling information
including information related to header compression.

[00108] The signaling formatting unit formats signaling information.

[00109] The encapsulation unit encapsulates the IP streams on which overhead
reduction is performed.

[00110] The transmitter transmits the encapsulated IP streams via a DP.

00111] The signaling channel processing unit transmits signaling information
via a signaling channel.

[00112] Referring to the drawing, a receiver can include a signaling channel
processing unit, a signaling parser, a receiver, a de-capsulation processing unit, an L2
signaling parser, and/or an IP overhead recovery unit.

[00113] The signaling channel processing unit receives signaling information
transmitted via a signaling channel.

[00114] The signaling parser parses signaling information fransmitted via a

signaling channel. The signaling information can include IP-DP mapping information
and/or header compression-related information.

[00115] The receiver receives DPs. The receiver identifies a DP transmitting an
IP stream required by the receiver using IP-DP mapping information among the
received DPs and may be able to extract the DP.

[00116] The de-capsulation processing unit performs de-capsulation on a DP
and extracts an IP stream and/or an IP packet from the DP.

[00117] The L2 signaling parser parses 1.2 signaling information which i1s
transmitted via a signaling channel or a base DP. The L2 signaling information can

include header compression-related information.
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[00118] The IP overhead recovery unit recovers a compressed IP header using
header compression-related information and recovers an IP stream including IP packets
in which a full header is included.

[00119] The L2 (layer 2) signaling information may correspond to signaling
information in a layer after a physical layer. The 1.2 (layer 2) signaling information can
include signaling information for obtaining a broadcasting service, an event, contents,
data and/or a program. For example, the L2 (layer 2) signaling information can include
PSI/ST information, PSIP information and/or DVB/SI information, etc.

[00120]

[00121] FIG. 7 is a diagram for an IP overhead reduction procedure performed
by a transceiver according to one embodiment of the present invention.

[00122] If an IP stream enters an overhead reduction procedure, an IP header
compression unit performs header compression on packets included in the stream. For
example, it may be able to use HCfB (Header Compression for Broadcasting) for the
header compression, by which the present invention may be non-limited.

[00123] A full header information extraction unit extracts full header
information from a packet including full header information among packet streams. For
example, the full header information extraction unit can generate full header
information in a manner of copying or extracting a full header from a full header packet.
In particular, full header information can include a full header of a packet.

100124] A signaling generator makes information on a full header, which 1s
extracted from a packet stream, to be a form capable of being transmitted. The signaling
generator can perform a different processing according to a region to which the
information on the full header (full header information) is transmitted. For example, 1t
the full header information is transmitted via a DP, a processing for transmitting the full
header information is performed via the DP. If the full header is transmitted via a
signaling channel, full header information matched with a transmission regulation of the

signaling channel is generated. The full header information 1is delivered to an
encapsulation layer or a signaling transmission module for transmitting signaling
information according to a transmission type. Subsequently, the full header information

is delivered to the receiver via a physical layer.
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[00125] A packet stream, which has underwent a header compression procedure,
is delivered to an encapsulation layer, encapsulated and transmitted to the receiver via a
physical layer.

[00126] An IP overhead reduction unit of the receiver receives and processes a
packet stream including a processed service data, a signaling channel and/or a signaling
data delivered via a separate DP (data pipe). In this case, the signaling data can include
full header information.

[00127] A full header restoration unit receives a packet stream and a signaling
data and performs full header restoration on a compressed header packet included in the
received packet stream using full header information. The full header restoration unit
converts the compressed header packet into a full header packet.

[00128] An IP header decompression unit restores a packet stream to an original
[P stream. The full header restoration unit and the IP header decompression unit can be
configured by a single device or a module.

[00129]

[00130] FIG. 8 is a diagram for a procedure of configuring and restoring a
packet stream according to one embodiment of the present invention.

[00131] A compression and restoration procedure for a header of a packet in the
aforementioned transceiver system is shown in FIG. 8. Since this procedure can be
configured to add a procedure of extracting and combining additional header
information without changing a legacy HC{B configuration, it may be able to maintain a
compatibility with a legacy HCIB scheme.

[00132] Operations of a transmitter are explained in the following.

[00133] A transmitter detects a full header packet from packet streams which
are generated in a manner of being underwent IP header compression. [f IP packets
included in an IP stream undergo IP header compression, a part of the IP packets
becomes a full header packet and the rest of the IP packets are generated as compressed
header packets.

[00134] The transmitter generates a compressed packet from a full header
packet based on an SN (sequence number) included in the full header packet. The

compressed packet can include SN information of a form identical to an SN form of the
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full header. In this case, the compressed packet may correspond to a remaining data of
the full header packet except the full header. Or, the compressed packet may correspond
to a packet which is compressed to include information included 1n a header of a
compressed header packet (a packet including the compressed header) only.

[00135] The transmitter replaces the generated compressed packet with the full
header packet and extracts a CID and/or full header information from the full header
packet. The extracted CID and/or the full header information can be transmitted via an
out of band. In this case, the out of band may correspond to a transmission path not
transmitting data for broadcasting.

[00136] The transmitter replaces full header packets in all packet streams with
compressed packets through the aforementioned procedure and extracts full header
information from each of the full header packets. As mentioned in the foregoing
description, each of the extracted full header information can be transmitted to a
receiver via a compressed packet and/or a transmission path separated from a
compressed header packet. The transmitter transmits a reconfigured packet stream via a
DP (data pipe) and transmits the extracted full header information via the out of band in

a manner of converting the extracted full header information into a signaling

information type.
[00137] Operations of a receiver are explained in the following.
[00138] A receiver selects a DP (data pipe) of a stream preferred to receive

using signaling information.

[00139] The receiver detects full header information transmitted via an out of
band or a path irrespective of a packet stream.

[00140] The receiver detects a packet including an identical SN from packet
streams transmitted via a DP (data pipe) based on a CID and an SN included in the

extracted full header information. In this case, the detected packet corresponds to the

aforementioned compressed packet.

[00141] The receiver converts the detected compressed packet into a full header

packet using the full header information and performs an [P header decompression

procedure.

(00142]
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[00143] FIG. 9 is a diagram for a procedure of configuring and restoring a
packet stream according to a different embodiment of the present invention.

[00144] A compression and restoration procedure for a header of a packet in the
aforementioned transceiver system is shown in FIG. 9. Although the present procedure
has a change for a legacy HC{B configuration, it is able to more efficiently process data
in a procedure of extracting and combining header information.

[00145] According to a different embodiment of the present invention, a
transmitter operates as follows.

[00146] When a transmitter performs IP header compression on an IP stream, a
part of IP packets included in the IP stream becomes a full header packet and the rest of
[P packets are generated as compressed header packets. The transmitter detects the full
header packet from the packet streams generated by the IP header compression.

[00147] The transmitter generates a compressed packet from a full header
packet based on an SN (sequence number) included in the full header packet. The
compressed packet may have SN information of a form identical to an SN of a full
header. In this case, the compressed packet may correspond to a remaining data of the
full header packet except the full header. Or, the compressed packet may correspond to
a packet which is compressed to include information included in a header of a
compressed header packet (a packet including the compressed header) only.

[00148] The transmitter replaces the generated compressed packet with the full

header packet and extracts a CID and/or full header information from the full header

packet. The transmitter transmits the full header information via an out of band or a path
on which broadcast contents data are transmitted.

[00149] The transmitter replaces each of full header packets with a compressed
packet through the aforementioned procedure and extracts full header information.

[00150] The transmitter can process the aforementioned procedures at a time.
For example, the transmitter generates all packets as a compressed header packet 1n an
IP header compression procedure and generates full header information as a separate
data. Tn this case. it is able to represent header compressed packets including identical
full header information using a CID value. In particular, the transmitter performs header

compression or overhead reduction on all IP packets included in an IP stream and the IP
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packets are converted into compressed header packets. In this procedure, the transmitter

1dentifies IP packets sharing identical header information with each other using a CID
and extracts full header information capable of being commonly applied to the IP
packets. The extracted full header information may have a CID identical to a value of a
CID included in a compressed header packet. Hence, a receiving side checks a CID
value from full header information received via a separate path, checks CIDs of
received compressed header packets and applies full header information to a
compressed header packet of which the CID value is matched. By doing so, it is able to
restore an IP packet including a full header.

[00151] The transmitter transmits a reconfigured packet stream including a
compressed packet via a DP (data pipe), converts extracted full header information into
a signaling data and transmits the signaling data using an out of band and/or a signaling
channel.

[00152] According to a different embodiment of the present invention, a
recerver can operate as follows.

[00153] A recerver selects a DP (data pipe) transmitting a stream preferred to
receive using signaling information.

[00154] The receiver detects full header information of a corresponding packet
stream which 1s transmitted using the out of band.

[00155] The receiver detects all packets including an identical CID from packet

strcams transmitted via a DP (data pipe) based on a CID and an SN included in the

extracted full header information.

[00156] The receiver combines a detected compressed packet or a compressed
header packet with the full header information and restores a full header packet and/or
an IP packet.

[00157] In the above procedure, the receiver checks a CID value of the received
full header information, checks a packet including an identical CID from the received
packet, applies the tull header information to the packet and restores a packet (a full
header packet) on which header compression (or overhead reduction) is not performed.
Since 1t 1s not necessary to have a separate HC{B decompression via the aforementioned

procedure, 1t 1s able to more efficiently process data.
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[00158]
[00159] FIG. 10 is a diagram for a mode of delivering full header information

and a definition according to a valuc of CID_header_type according to one embodiment

of the present invention.

[00160] A method of delivering full header information, which 1s extracted
from a packet stream, using an out of band includes a method of delivering the
information via signaling and a method of delivering the information via a DP (data
pipe) (e.g., base DP) on which a parameter necessary for system decoding 1s delivered.

[00161] Referring to (a), it shows a transport mode usable for the two delivery
methods including a method of transmitting full header information on a signaling
channel and a method of transmitting full header information using a DP.

[00162] As shown in (a), it may be able to designate a transport mode among a

transport mode #1 to #3 depending on a transmission path on which full header

information is transmitted. Information for identifying the transport mode can be
transmitted via a transmission parameter of a physical channel, L2 signaling and/or
PSI/SI information channel.

[00163] A transport mode 1 (transport mode #1) corresponds to a scheme ot
delivering full header information via signaling information. In the transport mode 1, a
compressed header packet or a compressed packet can be transmitted via a DP
corresponding to a transmission path on which general data is transmitted.

[00164] A transport mode 2 (transport mode #2) corresponds to a scheme of

delivering full header information via a base DP. In the transport mode 2, a compressed
header packet or a compressed packet can be transmitted via a DP corresponding to a

transmission path on which general data is transmitted.

[00165] Similar to legacy HCfB transmission, a transport mode 3 (transport

mode #3) corresponds to a scheme of transmitting a full header packet and a

compressed header packet instcad of a scheme of transmitting full header information
via a separate channel.
[00166] Each of the transport modes can be changed (switching) in accordance

with a situation of a broadcasting system via separate signaling. Or, it may be able to

fixedly use a single transport mode only in a broadcasting system.
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[(00167] Referring to (b), in order to transmit full header information using a
separate transmission path different from a legacy transmission path and/or a
transmission format, it may be able to signal information on a transmission path and/or
a transmission format using a CID header type element.

[00168] In the aforementioned CID header type element, it may be able to add
a value of the CID header type element to signal a transport mode proposed by the
present invention. For example, if a value of the CID_header_type element corresponds
to 0x22, it may be able to indicate that full header information extracted from IPv4/UDP
header information is included in a corresponding packet. If a value of the
CID header type element corresponds to 0x62, it may be able to indicate that full

header information extracted from IPv6/UDP header information is included in a

corresponding packet.
[00169]
[00170] FIG. 11 is a diagram for full header information according to one

embodiment of the present invention.

[00171] Full header information or full header-related information can include
all or a part of signaling information included in the present drawing.

[00172] Although full header information is explained by a descriptor form 1n
the present drawing, the full header information can also be configured in an XML form.

[00173] A full header information descriptor according to one embodiment of

the present invention can include a CID element, an SN element, a CID header type

element, an IPv4 header wo_length () element, an UDP_header_wo_length () element,
and/or an IPv6 header wo length () element.

[(00174] The CID (context identification) element indicates an IP flow capable
of dividing IPv4 into a source IP address, a destination IP address, a protocol, a source
port number and/or a destination port number. The CID (context identification) element
indicates an IP flow capable of dividing IPv6 into a source IP address, a destination 1P
address, a next header, a source port number and/or a destination port.

[00175] The SN (sequence number) element has an increasing value for cach
packet including an identical CID. The value is continuously iterated in each packet in a

manner that the value becomes 0 after a maximum value.
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[00176] The CID header type element indicates a form of a header included n
a packet. For detail explanation on the CID_header_type element, it may refer to the
aforementioned explanation.

[00177] The IPv4 header wo length () element includes an IPv4 header from
which a total length field and a header checksum field are excluded.

[00178] The IPv6 header wo length () element includes an IPv6 header from
which a payload length field is excluded.

[00179] The UDP header wo_length () element includes an UDP header from
which a length field and a checksum field are excluded.

[00180] If ITU-R BT.1869 standard changes, contents of each element (or tield)
may change in accordance with the standard. And, a full header information descriptor
can be included as a part of a section table or can be configured as a separate section
table if necessary in the future.

[00181]

[00182] FIG. 12 is a diagram for a packet including full header information
according to one embodiment of the present invention.

[00183] Explanation on each element shown in the drawing is replaced with the
aforementioned explanation.

[00184] As mentioned in the foregoing description, in order to transmit
extracted full header information using a separate path, it may be able to configure a

format of a packet. In this case, it may be able to add information capable of indicating
that the packet corresponds to a packet including the full header information to a header.
The information capable of indicating that the packet corresponds to a packet including
the full header information can include a CID, an SN, CID_ header type information
(element) of the packet.

[00185] Referring to the drawing, since a CID of a packet including full header
information corresponds to 12, it indicates that the full header information can be
applied to a packet including a CID value of 12 among packets including broadcast data,
which is transmitted via a normal DP and the like. It is able to identify whether
transmitted full header information is used for IPv4/ DP or IPv6/UDP via the

CID header type field. As mentioned in the scheme proposed by the present invention,
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a recelver is able to know that the full header information is transmitted via a path
different from a path on which broadcast data is transmitted according to a value of the
CID header type field.

[00186]

[00187] All method inventions according to the present invention are
implemented in a form of program commands capable of being performed through
various computer means and recorded in a medium readable by a computer.

[00188] The medium readable by a computer can include a program command,
a data file, a data structure and the like individually or a combination thereof. The
program commands recorded in the medium can be specially designed for the present
invention or may be usable in a manner of being notified to those skilled in computer
software. Examples of the recording medium readable by a computer include a
magnetic media such as a hard disk, a floppy disk and a magnetic tape, an optical media
such as a CD-ROM and a DVD, a magneto-optical media such as a floptical disk and
such a hardware device specifically configured to store and perform a program
command as a ROM, a RAM, a flash memory and the like. Examples of the program
command include not only a machine code compiled by a compiler but also a high level
language code capable of being executed using an interpreter and the like. The
aforementioned hardware device can be configured to operate as one or more software

modules to perform operations of the present invention and vice versa.

[00189] While the present specification has been described and illustrated
herein with reference to the preferred embodiments and diagrams thereof, the present
specification may be non-limited to the aforementioned embodiments and it will be
apparent to those skilled in the art that various modifications and variations can be made
therein without departing from the spirit and scope of the present specification. Thus, it
1s intended that the present specification covers the modifications and variations of this

invention that come within the scope of the appended claims and their equivalents.

MODE FOR INVENTION

[00190] As mentioned in the foregoing description, a mode for invention is

described in the best mode for invention.
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INDUSTRIAL APPLICABILITY

[00191] The present invention is usable throughout a broadcasting industry.
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CLAIMS:

] A broadcast signal transmission processing device, the device comprising:

a header compression processor that generates full header packets and first compressed
header packets in a manner of performing header compression on IP (internet protocol)

packets containing broadcast data;

a full header information extracting processor that extracts full header information from
the full header packets and converts the full header packets from which the full header

information is extracted to second compressed header packets;

a signaling data generating processor that generates signaling packets containing

information related to the header compression; and

a broadcast signal transmitting processor that transmits a broadcast signal including

multiple data pipes,

wherein the information related to the header compression includes mode information,

wherein, when the mode information indicates a first mode, one of the multiple data
pipes carries the signaling packets including the information related to the header compression
and remaining ones of the multiple data pipes carry the full header packets including the full

header information and the first compressed header packets, and

wherein, when the mode information indicates a second mode, one of the multiple data
pipes carries the signaling packets including the information related to the header compression
and the full header information extracted from the full header packets, and remaining ones of

the multiple data pipes carry the first compressed header packets and the second compressed

header packets.

2. The broadcast signal transmission processing device of claim 1, wherein the

information related to the header compression further includes context identification
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information identifying compressed flow including the full header packets and configuration

identification information indicating whether the extracted full header information 1s included

~1in the signaling packets.
3. A broadcast signal reception processing device, the device comprising:

a broadcast signal receiving processor that receives a broadcast signal including multiple

data pipes that include broadcast data and information related to header compression,
wherein the information related to the header compression includes mode information,

wherein, when the mode information indicates a first mode, one of the multiple data
pipes carries signaling packets including the information related to the header compression
and remaining ones of the multiple data pipes carry full header packets including full header

information and first compressed header packets, and

wherein, when the mode information indicates a second mode, one of the multiple data
pipes carries the signaling packets including the information related to the header compression
and the full header information extracted from the full header packets, and remaining ones of

the multiple data pipes carry the first compressed header packets and second compressed

header packets;

a signaling parser that extracts the full header information from the signaling packets;

a full header information recovering processor that converts the second compressed

header packets into the full header packets using the extracted full header information; and

a header recovering processor that recovers IP (internet protocol) packets containing the

broadcast data,

wherein, when the mode information indicates the first mode, the IP packets are

recovered using the received full header packets and the first compressed header packets, and
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wherein, when the mode information indicates the second mode, the IP packets are

recovered using the converted full header packets and the first compressed header packets.

4. The broadcast signal reception processing device of claim 3, wherein the
information related to the header compression further includes context identification
information identifying compressed flow including the full header packets and configuration

identification information indicating whether the extracted full header information 1s included

in the signaling packets.
5. A broadcast signal transmission processing method, the method comprising:

generating full header packets and first compressed header packets in a manner of

performing header compression on IP (internet protocol) packets containing broadcast data;

extracting full header information from the full header packets and converting the full

header packets from which the full header information is extracted to second compressed

header packets;

generating signaling packets containing information related to the header compression;

and
transmitting a broadcast signal including multiple data pipes,
wherein the information related to the header compression includes mode information,

wherein, when the mode information indicates a first mode, one of the multiple data
pipes carries the signaling packets including the information related to the header compression
and remaining ones of the multiple data pipes carry the full header packets including the full

header information and the first compressed header packets, and

wherein, when the mode information indicates a second mode, one of the multiple data
pipes carries the signaling packets including the information related to the header compression

and the full header information extracted from the full header packets, and remaining ones ot
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the multiple data pipes carry the first compressed header packets and the second compressed

header packets.

6. The broadcast signal transmission processing method of claim 5, wherein the
information related to the header compression further includes context identification
information identitying compressed flow including the full header packets and configuration
identification information indicating whether the extracted full header information is included

in the signaling packets.
7. A broadcast signal reception processing method, the method comprising:

receiving a broadcast signal including multiple data pipes that include broadcast data and

iformation related to header compression,
wherein the information related to the header compression includes mode information,

wherein, when the mode information indicates a first mode, one of the multiple data
pipes carries signaling packets including the information related to the header compression
and remaining ones of the multiple data pipes carry full header packets including full header

information and first compressed header packets, and

wherein, when the mode information indicates a second mode, one of the multiple data

pipes carries the signaling packets including the information related to the header compression
and the full header information extracted from the full header packets, and remaining ones of

the multiple data pipes carry the first compressed header packets and second compressed

header packets;

extracting the full header information from the signaling packets;

converting the second compressed header packets into the full header packets using the

extracted full header information; and

recovering Internet protocol (IP) packets containing the broadcast data,
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wherein, when the mode information indicates the first mode, the IP packets are

recovered using the received full header packets and the first compressed header packets, and

wherein, when the mode information indicates the second mode, the IP packets are

recovered using the converted full header packets and the first compressed header packets.

8. The broadcast signal reception processing method of claim 7, wherein the
information related to the header compression further includes context identification
information identifying compressed flow including the full header packets and contiguration

identification information indicating whether the extracted full header information 1s included

in the signaling packets.
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FIG. 4

CID header type assignment value

Value

Description

0x00 - Ox1F

Reserved

0x20

Full header of packet with [Pv4 and UDP headers

0x21

Compressed header of packet with [Pv4 and UDP headers

0x22 - 0x5F
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FIG. 7
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FIG. 9
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FIG. 11
Syntax No. of Bits Format
HCB full header descriptor( ) {
descriptor tag 3 utmsbf
descriptor length 3 uimsbf
CID 12 uimsbf
SN 4 uimsbf
CID header type 3 nimsbf
[f( CID header type ==0x22) {
[Pv4 header wo length () [28
UDP header wo length () 32
}
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