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Description
Title of Invention: METHOD AND APPARATUS FOR
TRANSMITTING MEDIA DATA IN MULTIMEDIA

TRANSPORT SYSTEM
Technical Field

The present disclosure relates to an apparatus for generating and transmitting a
multimedia transport packet in a multimedia transport system that provides a

multimedia service, and a method thereof.

Background Art

Generally, interactive services such as multicast, broadcast and video telephony, and
streaming services such as Video on Demand (VOD) service are referred to as
multimedia services. The multimedia services may be classified into real-time
multimedia services and non-real-time multimedia services. The real-time multimedia
services may be classified into unicast services, multicast services and broadcast
services depending on the number of users thereof. In addition, the real-time
multimedia services may be classified into interactive services and streaming services
depending on the type of service.

In the related-art multimedia network, Moving Picture Experts Group (MPEG)-2
Transport Stream (TS) has been used for transmission of multimedia content. MPEG-2
TS has been used as a transmission technology for transmitting a multiplexed bit
stream of a plurality of multimedia programs (e.g., a plurality of coded video bit
streams) in a transmission environment that provides a fixed bandwidth having errors.
For example, MPEG-2 TS has been suitably used in multimedia devices such as digital
TeleVisions (TVs) in the age of multimedia.

FIG. 1 illustrates a hierarchical structure for supporting MPEG-2 TS according to the
related art.

Referring to FIG. 1, layers for supporting MPEG-2 TS may include a media coding
layer 110, a synchronization (sync) layer 120, a delivery layer 130, a network layer
140, a data link layer 150, and a physical layer 160.

The media coding layer 110 and the sync layer 120 may be configured in a format, in
which media data can be written, or that can be easily used as a basic unit of
transmission. The delivery layer 130, the network layer 140, the data link layer 150
and the physical layer 160 may configure a data block (e.g., Access Unit (AU)) in the
format configured by the sync layer 120, as a multimedia transport packet to be written
in a separate recording medium or to be transmitted. The configured multimedia

transport packet may be transmitted to a subscriber terminal over a predetermined
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network.
To this end, the sync layer 120 may include a fragment block 122 and an access unit

124. The delivery layer 130 may include MPEG-2 TS/MP4 Real Time Transport
Protocol (RTP) Payload format/ File deLivery over Unidirectional Transport (FLUTE)
132, RTP/Hyper Text Transfer Protocol (HTTP) 134, and User Datagram Protocol
(UDP)/Transmission Control Protocol (TCP) 136.

However, MPEG-2 TS may have several limitations in supporting multimedia
services. Specifically, the limitations of MPEG-2 TS may include one-way commu-
nication, inefficiency of transmission due to fixed packet size, and unnecessary
handover which may occur when data is transmitted using a transport protocol specific
to audio/video and an Internet Protocol (IP).

Therefore, an MPEG Media Transport (MMT) standard has been newly proposed by
MPEG as one of the multimedia transport technologies for supporting multimedia
services based on the MPEG technology. In particular, the MMT standard has been
proposed by MPEG to overcome the limitations of MPEG-2 TS.

For example, the MMT standard may be applied to efficiently transmit hybrid
content over a heterogeneous network. The term ‘hybrid content’ as used herein may
refer to a set of content having multimedia elements by audio, video, applications and
the like. The term ‘heterogeneous network’ as used herein may refer to a network in
which a multimedia network, a communication network and the like are mixed.

Besides, the MMT standard aims to define the IP-friendly transmission technology
which is now the basic technology in the transmission network for multimedia
services.

Therefore, continuous research and standardization have been conducted on the
MMT standard for providing efficient MPEG transport technology in the typical
multimedia service environment that varies based on IP.

The above information is presented as background information only to assist with an
understanding of the present disclosure. No determination has been made, and no
assertion is made, as to whether any of the above might be applicable as prior art with

regard to the present disclosure.
Disclosure of Invention

Technical Problem

In particular, in the MMT standard, there is a need for a way to provide efficient
MPEG transport technology in the hybrid network environment in which a single
terminal is connected to a plurality of networks and provides multimedia services, and
in the recent multimedia service environment designed to provide hybrid content that is

composed of not only the audio and video data but also the application, widget, image
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and the like, and that can be consumed in a user’s terminal.
Solution to Problem

Aspects of the present disclosure are to address at least the above-mentioned
problems and/or disadvantages and to provide at least the advantages described below.
Accordingly, an aspect of the present disclosure is to provide a method and apparatus
for configuring a multimedia transport packet in a multimedia system that support
multimedia services based on an Internet Protocol (IP).

Another aspect of the present disclosure is to provide a method and apparatus for
creating a multimedia transport packet based on multimedia data for hybrid content or
hybrid service that is created based on Moving Picture Experts Group (MPEG) Media
Transport (MMT) technology, and transmitting the created multimedia transport
packet.

In accordance with an aspect of the present disclosure, there is provided a method for
transmitting media data in a multimedia transport system, the method comprising:
generating one or more multimedia data packets based on a data unit fragmented into
one or more sub data unit, each multimedia data packet including a packet header and a
payload; and transmitting the one or more multimedia data packets to a receiving
entity; wherein a payload header of the payload includes a fragment indicator of the

data unit, and fragment type information of the data unit.

Brief Description of Drawings

The above and other aspects, features, and advantages of certain embodiments of the
present disclosure will be more apparent from the following description taken in con-
junction with the accompanying drawings, in which:

FIG. 1 illustrates a hierarchical structure for supporting Moving Picture Experts
Group (MPEG)-2 Transport Stream (TS) according to the related art;

FIG. 2 illustrates a structure of a multimedia payload for transmitting a multi-
service/content based MPEG Media Transport (MMT) Packet (MMTP) over an
Internet Protocol (IP) network in an MMT system according to an embodiment of the
present disclosure;

FIG. 3 is a control flow diagram for configuring an MMTP packet and transmitting a
configured MMTP packet in an MMT system according to an embodiment of the
present disclosure;

FIG. 4a schematically illustrates an example of a Media Processing Unit (MPU) con-
figuration according to an embodiment of the present disclosure;

FIG. 4b illustrates an example of a configuration of a Media Fragment Unit (MFU)
that can be created based on the MPU file in FIG. 4a according to an embodiment of

the present disclosure;
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FIG. 4c illustrates an example of a detailed configuration of an MFU according to an

embodiment of the present disclosure;
FIG. 4d illustrates an example of a configuration of a payload that is configured

based on the MFU in FIG. 4c according to an embodiment of the present disclosure;

FIG. 5 illustrates an example of a method for configuring a payload from an MPU/
MFU building block that is configured based on the MPU file in FIG. 4a, and for
creating an MMTP packet according to an embodiment of the present disclosure;

FIGS. 6a and 6b illustrate examples of MPU configurations that are distinguished
depending on real-time requirements according to an embodiment of the present
disclosure;

FIG. 7 illustrates an example of configuring an MPU that provides the real-time
multimedia service in FIG. 6a, in units of payloads according to an embodiment of the
present disclosure;

FIG. 8 illustrates an example of configuring a non-real-time multimedia service in
FIG. 6b in units of payloads according to an embodiment of the present disclosure;

FIG. 9 illustrates an transmitting entity for transmitting media data in an MMT
system according to an embodiment of the present disclosure; and

FIG. 10 illustrates an receiving entitiy for receiving media data in an MMT system
according to an embodiment of the present disclosure.

Throughout the drawings, like reference numerals will be understood to refer to like

parts, components, and structures.

Best Mode for Carrying out the Invention

The following description with reference to the accompanying drawings is provided
to assist in a comprehensive understanding of various embodiments of the present
disclosure as defined by the claims and their equivalents. It includes various specific
details to assist in that understanding but these are to be regarded as merely exemplary.
Accordingly, those of ordinary skilled in the art will recognize that various changes
and modifications of the various embodiments described herein can be made without
departing from the scope and spirit of the present disclosure. In addition, descriptions
of well-known functions and constructions may be omitted for clarity and conciseness.

The terms and words used in the following description and claims are not limited to
the bibliographical meanings, but, are merely used by the inventor to enable a clear and
consistent understanding of the present disclosure. Accordingly, it should be apparent
to those skilled in the art that the following description of various embodiments of the
present disclosure is provided for illustration purpose only and not for the purpose of
limiting the disclosure as defined by the appended claims and their equivalents.

(13 9 <o

It is to be understood that the singular forms “a,” “an,” and “the” include plural
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referents unless the context clearly dictates otherwise. Thus, for example, reference to
“a component surface” includes reference to one or more of such surfaces.

By the term ““substantially” it is meant that the recited characteristic, parameter, or
value need not be achieved exactly, but that deviations or variations, including for
example, tolerances, measurement error, measurement accuracy limitations and other
factors known to those of skill in the art, may occur in amounts that do not preclude the
effect the characteristic was intended to provide.

In the below-described embodiment of the present disclosure, the hierarchical
structure defined in the MPEG Media Transport (MMT) standard will be described. In
addition, in an embodiment of the present disclosure, a way to configure a multimedia
transport packet is provided. Accordingly, a detailed description will be made of an
operation related to a layer for creating a multimedia data packet according to an em-
bodiment of the present disclosure in the hierarchical structure defined in the MMT
standard. In the present disclosure, a multimedia transport packet(hereinafter referred
to as an ‘MMTP packet’) for an MMT service, will be defined as a packet that
transmits a transport payload configured from MMT content. An MMTP(MMT
Protocol) packet according to an embodiment of the present disclosure may include
Quality of Service (QoS) information related to required transport information.

In an embodiment of the present disclosure, a configuration of header information for
creating an MMTP packet will be described in more detail below. The header in-
formation may include information about configuring multimedia data of a desired size
by fragmenting or combining multimedia data that is provided in units of a prede-
termined size in an upper layer, for a payload of an MMTP packet.

An embodiment of the present disclosure may conceptually include an MMT service
by a multimedia system (hereinafter referred to as an MMT system) based on the
MMT standard.

Although Ultra High Definition (UHD), Video on Demand (VOD), live streaming,
files, widgets, Electronic (E)-book, metadata and the like will be considered as content
for the MMT service, it will be apparent to those of ordinary skill in the art that all
other content that can be expressed as an electrical signal may be the content for the
MMT service.

Multimedia data for each of the variety of content may be encapsulated in a prede-
termined format by an MMT encapsulator, configuring an MMTP packet, and then, the
MMTP packet may undergo hybrid delivery to a subscriber terminal over the het-
erogeneous network. The term “heterogeneous network™ denotes a network for the
transmission environment in which a multimedia network, an Internet Protocol (IP)
network and the like are mixed.

Upon receiving the MMTP packet which has undergone hybrid delivery over the het-
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erogeneous network, the subscriber terminal may extract multimedia data corre-
sponding to desired content from the MMTP packet, and provide, to the user, the
video, audio, application and the like corresponding to the extracted multimedia data.
Each of multimedia data corresponding to the video, audio, application and the like
provided for specific content will be defined as an ‘asset’. The term ‘subscriber
terminal’ may be construed to include most of the devices that can support multimedia
services in an embodiment of the present disclosure. Typical examples of the
subscriber terminal may be an IP TeleVision (TV), a smart phone and the like.

Therefore, the objectives that can be achieved by the MMT service may include High
Quality Content Delivery, Hybrid Content Support, Hybrid Network Support, and the
like.

FIG. 2 illustrates an example of a hierarchical structure for transmitting a multi-
service/content based MMTP packet over a heterogeneous network in an MMT system
according to an embodiment of the present disclosure.

Referring to FIG. 2, in order to configure an MMTP packet and transmit the
configured MMTP packet in the MMT system, a plurality of, for example, seven layers
are required. The seven layers may include a media coding layer 210, an encapsulation
layer (hereinafter referred to as a ‘Layer E’) 220, a delivery layer (hereinafter referred
to as a 'Layer D' or 'Layer T') 230 and 290, a network layer 240, a data link layer 250, a
physical layer 260, and a control layer (hereinafter referred to as a 'Layer C'), which
includes, for example, MMT C.1 270 and MMT C.2 280.

According to an embodiment of the present disclosure, multi-service/content based
multimedia data may be created by the media coding layer 210 and the Layer E 220
among the seven layers. Therefore, these two layers may be considered as a con-
figuration of a ‘multimedia data generation unit’. In addition, as an MMTP packet is
configured by the Layer D 230 among the seven layers, the Layer D 230 may be
considered as a configuration of a ‘multimedia packet generation unit’. In other words,
the Layer D 230 corresponding to the multimedia packet generation unit may configure
header information by means of a packet IDentifier (ID) for identifying the MMTP
packet, the quality of the connected service in the network layer, and the information
required to measure the end-to-end network performance, and may configure an
MMTP packet by combining the header information with the multimedia data.

Among the seven layers, the Layer E 220, the Layer D 230, the Layer D.3 290, the
Layer C.1 270 and the Layer C.2 280 are very high in relevance for the MMT standard.
The Layer E 220 is responsible for generation of hybrid content, the Layer D 230 and
the Layer D.3 290 are responsible for efficient transmission of the created content over
the heterogeneous network, and the MMT C.1 270 and the MMT C.2 280 are re-

sponsible for the overall operation for consumption management and transmission
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management of the hybrid content.

The Layer E 220 may include an MMT E.3 layer 222, an MMT E.2 layer 224 and an
MMT E.1 layer 226. The MMT E.3 layer 222 may generate a media data fragment or a
fragment-of-media processing unit (e.g., a Media Fragment Unit (MFU)), which is the
basic unit for the MMT service, by using the coded multimedia data provided from the
media coding layer 210 as an input. The MMT E.2 layer 224 may generate a media
operation unit or a Media Processing Unit (MPU) for the MMT service using the MFU
generated by the MMT E.3 layer 222. The MMT E.1 layer 226 may generate hybrid
content by combining and fragmenting the MPUs provided from the MMT E.2 layer
224, and may generate a format for storing and transmitting the generated hybrid
content.

The MPU is used for configuring the asset, multimedia data, the multimedia data is
either timed data or non-timed data. a single asset is a collection of one or more MPUs,
therefore the MPU is container for independently decodable timed or non-timed data
from other MPUs. Specifically, if timed data, video is provided to a receiving entity,
for example, the video includes one or more images, configuration information for
processing for each of the images. The each of the images is configured to a MFU, and
MFUs is delivered to the receiving entity. and the MPU is fragmented into data units,
MFUs, smaller than the AU.

The Layer D 230 may include an MMT D.1 layer 232 and an MMT D.2 layer 234.
The MMT D.1 layer 232 is responsible for configuring MFUs constituting an object
unit (e.g., MPU) to be transmitted, into a packet payload structured to correspond to
the structure of the MMTP packet. The MMT D.2 layer 234 is responsible for an Ap-
plication Protocol (AP) that plays a similar role as Real Time Transport Protocol
(RTP) or Hyper Text Transfer Protocol (HTTP). The MMT D.3 layer 290 performs an
operation for optimization between each layer constituting the Layer E 220 and each
layer constituting the Layer D 230.

The MMT C.1 270 may provide information related to generation and consumption
of hybrid content, and the MMT C.2 280 may provide information related to
transmission of hybrid content.

FIG. 3 is a control flow diagram for configuring an MMTP packet and transmitting
the configured MMTP packet in an MMT system according to an embodiment of the
present disclosure.

The operations in FIG. 3 may be performed by the MMT D.2 234 constituting the
Layer D 230 among the layers described in FIG. 2.

Referring to FIG. 3, the MMT D.2 234 may receive multimedia data from the MMT
D.1 232 in operation 310. Multimedia data sufficient to provide hybrid service or
hybrid content from the MMT D.1 232 and an MMT asset corresponding to each of the
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multimedia data may be provided.

In operation 312, the MMT D.2 234 may configure header information for con-
figuring an MMTP packet based on a payload that is configured depending on the
multimedia data received in operation 310. The header information may include header
information of an MMTP packet header region to be described in Table 5 below, and
information about a payload header to be described in Table 2 below. The header in-
formation may include at least one of a packet ID for identifying an MMTP packet, the
quality of the connected service in the network layer, and the information required to
measure the end-to-end network performance.

In operation 314, the MMT D.2 234 may configure an MMTP packet for a hybrid
multimedia service. In other words, the MMT D.2 234 may configure an MMTP
packet by combining the multimedia data received in operation 310 with the header in-
formation configured in operation 312.

After configuring the MMTP packet, the MMT D.2 234 may transmit the configured
MMTP packet to a subscriber terminal over the heterogeneous network in operation
316.

A detailed description will now be made of a method for configuring an MMTP
packet by a Layer T.2 that is responsible for transmission of an MMTP packet for an
MMT service, according to an embodiment of the present disclosure. The MMTP
packet according to an embodiment of the present disclosure may include a header
region and a payload region. In an embodiment of the present disclosure, header in-
formation to be written in the header region and multimedia data to be written in the
payload region should be defined. The MMTP packet according to an embodiment of
the present disclosure should be defined to guarantee the required QoS.

Furthermore, a plan capable of performing flow control for the MMTP packet
configured according to an embodiment of the present disclosure should also be
prepared. In addition, the control flow according to an embodiment of the present
disclosure and the function that an IP protocol provides by means of the QoS level
should be able to be replaced.

Finally, in an embodiment of the present disclosure, in order to transmit the object
unit (e.g., MPU) desired to be transmitted, the procedure for exchanging information
with other layers by the Layer T.2, and the contents of information exchanged due to
the procedure and the delivery method thereof should also be defined.

Table 1 below illustrates an example of a structure of an MMTP packet according to
an embodiment of the present disclosure.

Table 1
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[Table 1]
‘M]\/ITP Packet Header MMTP payload
[63] Referring to Table 1, the MMTP packet may include an MMTP packet header region
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[69]

and an MMTP payload region. In the MMTP packet header region may be written
header information corresponding to the control information used to receive
multimedia data for the hybrid service/content transmitted by the MMTP packet. In the
MMTP payload region may be written multimedia data for the hybrid service/content.
The MMTP payload region may include a payload header and payload data.

Table 2 below illustrates an example of a structure of the payload header written in
the MMTP payload region constituting the MMTP packet.

Table 2
[Table 2]

MMT Payload header

Length Type fi F A R P E S
-varialbe -varialbe A 1 1 o
data_of | flag_coun | numDU DU_offset
fset t
DU _offset
Payload_sequence_number
header_extension

Referring to Table 2, the payload header may include the following information. The
names, number of bits, and values identified herein are merely one implementation and
may be varied in other embodiments of the present disclosure.

- length (16 bits): This information represents a length of the MMTP payload. If fake
data (e.g., null, padding data and the like) is included in the MMTP payload in order to
keep the length of the MMTP payload, the fake data may be excluded.

- type (8 bits): This information represents the type of the data included in the
MMTP payload. In Table 3, the information represents an example of the type of the
data that can be included in the MMTP payload.

Table 3
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Value Data type Definition of Data unit
0x00 MPU A single generically payloadized MPU.
0x01 MPU metadata Metadata of an MPU.
0x02 Fragment metadata Metadata of an MPU fragment.
0x03 Aligned MFU An MFU containing timed or non-timed
data which 1s aligned the boundary of]
Payload.
0x04 MFU An MFU containing timed or non-timed
data which is not aligned the boundary of]
Payload.
0x05 signaling message Message  single complete  signaling
message.
0x06 Forward Error|A single complete FEC repair symbol.
Correction (FEC)
repair symbol

[70]

[71]

[72]

[73]

[74]

0x07 ~ 0x9F |ISO reserved for future
use
0xAQ ~ OxFF |Reserved for private
use

-MPU (0x00): The MPU may be configured as an MMTP payload without con-

sidering the internal structure information of the MPU desired to be transmitted. Ac-

cordingly, the MMTP payload may be configured to include one MPU, or may be
configured to include a part of an MPU having a length longer than that of the payload.

-MPU metadata (0x02): If an MMTP payload is configured considering the internal
structure information of the MPU desired to be transmitted, the MMTP payload may
include MPU metadata. The MPU metadata, which is control information for
processing an MPU constituting the MMTP payload, may correspond to a codec
parameter for coding an MFU.

-Fragment metadata (0x03): If an MMTP payload is configured considering the
internal structure information of the MPU desired to be transmitted, the MMTP
payload may include fragment metadata. The fragment metadata may represent control
information for a fragment unit of each of MFUs included in the MMTP payload.

-MFU aligned (0x04): If an MMTP payload is configured considering the internal
structure information of the MPU desired to be transmitted, the MMTP payload may
be configured considering a range of MFUs. In other words, ‘MFU aligned’ represents
that the MMTP payload includes at least one MFU. wherein the at least one MFU is
aligned the boundary of the MMTP payload.

-MFU (0x05): If an MMTP payload is configured considering the internal structure
information of the MPU desired to be transmitted, the MMTP payload may include at
least one MFU fragment. wherein the at least one FMU fragment is configured without

considering a length of MMTP payload. Therefore, a length of the at least one FMU
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fragment is smaller or longer than the length of MMTP payload.

As a specific example, the MMTP payload may be configured to include a part of an
MFU having a length longer than that of the payload.

- {1 (2bits): This information represents a fragmentation indicator indicating a range
of the unit of an MMTP payload. Table 4 below illustrates an example of a value of the
fragmentation indicator.

Table 4
[Table 4]

Value Description

00 Payload contains one or more complete data units.

01 Payload contains the first fragment of data unit.

10 Payload contains a fragment of data unit that is neither the first

nor the last part.

11 Payload contains the last fragment of data unit.

Referring to Table 4, f i = ‘00" may indicate a case where an MMTP payload
includes at least one complete DU, MPU. The DU according to an embodiment of the
present disclosure may correspond to an MFU or an MPU depending on the charac-
teristics of the data. If it is assumed that the DU is a DU of data for a real-time
multimedia service, the DU may correspond to an MFU. In this case, { i = ‘00" may
indicate a case where an MMTP payload is configured in units of MFU, and includes
at least one MFU. If it is assumed that the DU is one image, the DU may correspond to
an MPU. In this case, if {_i has a value of ‘00’, an MMTP payload may be configured
as one MPU. In addition, {_i= ‘01" may indicate a case where an MMTP payload
includes the first DU fragment among DU fragments constituting a DU. In this case, on
the assumption that the DU is an MFU, the MMTP payload may include the first MFU
fragment among the MFU fragments obtained by fragmenting the MFU, if f i has a
value of ‘O1’. If { i has a value of ‘10°, the MMTP payload may include a DU
fragment other than the first DU fragment and the last DU fragment among the DU
fragments constituting a DU. For example, on the assumption that the DU includes
three DU fragments, the MMTP payload may include the center DU fragment, if { 1
has a value of ‘10°. Finally, if { i= ‘11", an MMTP payload may include the last DU
fragment among the DU fragments constituting a DU.

- fragmentation_flag (F: 1 bit): If the MMTP payload transmits a fragmented MPU
(e.g., MFUs), fragmentation_flag may be indicated as "1".

- aggregation_flag (A: 1 bit): If the MMTP payload transmits a plurality of MPUs,
aggregation_flag may be indicated as "1".

- RAP_flag (R: 1 bit): If the data included in the MMTP payload includes a data unit
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(e.g., Random Access Point (RAP)) that allows random access, RAP_flag may be
indicated as "1". The data with RAP_flag=‘1" may be information indicating that the
data can be directly decoded. For example, assume that an MMTP payload includes an
MPU corresponding to each of ten time-continuous scenes constituting arbitrary video.
In this case, the payload header may include a RAP_flag corresponding to each of the
MPUs. As a specific example, an MPU with RAP_flag=‘1" may correspond to an
intra-coded frame (I frame) that is independently encoded, among the frames con-
stituting the video.

- payload_id (P: 1 bit): If there is identifier information corresponding to a media
operation unit (e.g., MPU) of a DU included in the MMTP payload, payload_id may be
indicated as "1".

- extension_flag (E: 1 bit): If header information in the structure of the MMTP
payload is required to be extended, extension_flag may be indicated as "1".

- data_offset (8 bits): This information represents an address of a start point of the
payload data included in the MMTP payload.

- fragment_counter (frag_count: 8 bits): If the MMTP payload includes MFUs
obtained by fragmenting one MPU, fragment_counter may correspond to the number
of payloads, which indicates the MFU of the MPU, which is included in the MMTP
payload.

- number_data_unit (numDU: 4 bits): If the MMTP payload includes a the number of
data unit, for example, If the MMTP payload includes plurality of MPUs,
number_data_unit may indicate the number of MPUs.

- DU _offset (16 bits): If an MMTP payload is transmitted by being composed of a
plurality of MPUs, DU_offset may indicate a start value for each of MPUs constituting
the MMTP payload. Here, a DU may correspond to an MPU. In an alternative em-
bodiment, DU_offset may be replaced by a length of each MPU. In this case, numDU
may not be used.

- payload_id (32 bits): If an MMTP payload is composed of at least one MFU
obtained by fragmenting an MPU or if one MMTP payload is configured by combining
a plurality of MPUs, payload_id may indicate an identifier of an MPU to which the
MMTP payload includes. If a transmitting side fragments multimedia data and
transmits the fragmented multimedia data through a plurality of multimedia plackets,
the identifier of an MPU may be used to assemble a plurality of multimedia data that a
receiving side has received through the plurality of multimedia packets.

- payload_sequence_flag (P: 1 bit): This information is set with 1 bit to indicate the
presence of the sequence number of an MMTP payload.

- payload_sequence_number (32 bits): This information indicates the sequence
number of the MMTP payload.
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An index corresponding to the order of a multimedia transport packet being
transmitted may be used as an example of the payload_id. In some cases, payload_id
may be used as an index corresponding to an identifier of a multimedia transport
packet or an asset.

In addition, a plurality of datagram may be included in an MMTP payload con-
stituting one multimedia transport packet. In this case, multimedia data corresponding
to each of a plurality of services or contents written in one MMTP payload may be
separated, and independent datagram may be obtained only with the separated
multimedia data considering the length written in the header information. Alter-
natively, datagram may be obtained by being assembled with the multimedia data that
is received previously, or that will be received later.

Table 5 below illustrates an example of header information written in an MMTP

packet header region constituting an MMTP packet.

MMP Packet header
Table 5
[Table 5]
paket_id paket_sequence_number
paket_sequence_numeber timestamp
timestamp Q | F| P |FEC| RES 1B DS R )
o0 0 0
TB Flow label E reserve pivate_user_data
‘0 d

- packet _id (16 bits): This is an identifier of an MMTP packet, and has the same
identifier of a packet only for the same multimedia stream. In other words, this is
assigned to each asset to distinguish packets of one asset from another.

- packet_sequence_number (32 bits): This indicates a sequence number of an MMTP
packet, and the sequence number may be indicated as a number that sequentially
increases, for each of all multimedia transport packets being transmitted. In other
words, the sequence number may be an arbitrary value incremented by one for each
MMTP packet. However, the sequence number may sequentially increase for each
multimedia transport packet having the same packet_id through setting of pre-
configuration setting information. The pre-configuration setting information may be
transmitted by being included in multimedia data control information.

- timestamp (32 bits): This indicates the time instance at which an MMTP packet is
transmitted or delivered based on the Network Time Protocol (NTP) time information.

The NTP time information, which is Universal Time Coordinated (UTC), may be used
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for measurement of an end-to-end delay. A bit rate may be adjusted based on the NTP
time information.

- QoS_classifier_flag (Q: 1 bit): This sets QoS classifier information with 1 bit.

- FEC_type (FEC: 2 bits): This indicates Forward Error Correction (FEC)-related
type information.

- type_of _bitrate (TB: 3 bits): This information indicates the type of the multimedia
transport packet. Table 6 below illustrates an example of the type of the packet.
Herein, the type of the multimedia transport packet may be distinguished depending on
the bit rate of the packet. The type of the packet may be utilized for scheduling of
packets and set values of a receiving buffer in a receiving terminal or an intermediate
network device. For example, if the type of the packet is set as a fixed bit rate (e.g.,
‘000), a buffer of the receiving terminal and a packet scheduler of the intermediate
network device may use a buffer having a fixed size, for processing of the media, or
may set the type of the packet as a fixed value, for queue management.

Table 6

[Table 6]
Value Description
000 Constant Bit Rate (CBR): A bit rate of transport packet is
maintained.
001 non-Constant Bit Rate (nCBR): A bit rate of transport
packet 1s not maintained.
010~ 111 Reserved

So far, a description has been made of the structure of an MMTP packet, and the
definition and configuration of each of header information written in the header region
constituting the MMTP packet.

A description will now be made of a method for configuring an MMTP payload
based on an MPU, and generating an MMTP packet carrying the MMTP payload
according to an embodiment of the present disclosure.

FIG. 4a schematically illustrates an example of an MPU configuration according to
an embodiment of the present disclosure.

Referring to FIG. 4a, an MPU file 400 created from MMT content may include
header information 402, and Media DATa (MDAT) 404 corresponding to media data.
The header information 402 may include File TYPe (FTYP) indicating the type of the
file, MMPU corresponding to configuration information of the MPU, MOOV corre-
sponding to codec setting information for media, and Movie Fragment (MOOF) corre-
sponding to detailed information about the fragment unit. The MDAT 404 may include
Video Samples (VSs) 406 corresponding to coded media data, and Hint Samples (HSs)
408 corresponding to additional information for media, such as mutual priority, mutual

dependency, size and the like of the media data. As illustrated in FIG. 4a, each of the
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VSs and the HSs may include only relevant VSs like the VSs 406 and include only
relevant HSs like the HSs 408, in an MDAT box (e.g., the MDAT 404).

For generation of an MMTP packet, an MMTP payload configured based on the
MPU file 400 may be commonly configured by being divided into media data and
structure information in its configuration process. The structure information may
include the header information 402 such as FTYP, MMPU, MOOV, MOOF and the
like.

An MPU/MFU building block 410 for configuring MMTP packets may be
configured based on the MPU file 400. The MPU/MFU building block 410 may
include one independent payload (e.g., MPU metadata 412) including the structure in-
formation, and MFUs including pairs of HSs and VSs.

For example, one MFU 414 may include VS#1 and HS#1 in the MDAT 404. In an
alternative embodiment, an MMTP payload may be configured to match or not to
match the fragment unit (e.g., MFU or MPU) of the MDAT. For example, if the
MMTP payload is configured not to match the fragment unit of the MDAT, the MMTP
payload may include a fragment of an MFU having a length longer than its own length.
The configuration of the MMTP payload may be represented by the type of the above-
described payload header. A specific example is described below with reference to
FIG. 4b.

FIG. 4b illustrates an example of a configuration of an MFU that can be created
based on the MPU file in FIG. 4a according to an embodiment of the present
disclosure.

Referring to FIG. 4b, an MMTP payload #1 422 may include MPU metadata
including components (e.g., FTYP, MMPU and MOOV) of the above-described header
information. The MPU metadata may include an independent MPU. In this case, the
packet type of the MMTP payload #1 422 may be represented as a MPU. The packet
type may be included as a component of the MMTP packet header. In addition, a value
of the ‘type’ included in the payload header of the MMTP payload #1 422 may be set
as ‘0x01” in Table 3 representing ‘MPU metadata’. An MMTP payload #2 424 may
include MOOF, and fragment metadata including a header part of the MDAT. In this
case, the packet type of the MMTP payload #2 424 may correspond to an MPU, and
the ‘type’ included in the payload header of the MMTP payload #1 422 may be set as
‘0x02’ in Table 3, which indicates the ‘fragment metadata’. As another example, an
MMTP payload #3 426 may include only the VSs (e.g., the data samples VS#2, VS#3
and VS#4) in the MDAT. In this case, additional information (e.g., priority corre-
sponding to each VS, mutual dependency information, a counter indicating a start
position of the data sample, and the like) for the VSs may be configured as con-

figuration information of an MMT hint track. The MMT hint track may be included as
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configuration information of the MMT hint track that is situated at the top front of the
MFU including the VSs. An example of a detailed configuration of an MFU is
described below with reference to FIG. 4c.

FIG. 4c illustrates an example of a detailed configuration of an MFU according to an
embodiment of the present disclosure.

Referring to FIG. 4c, for example, one MFU 430 may be fragmented into a plurality
of sections having the same length. In an alternative embodiment, the MFU 430 may
be fragmented into a plurality of sections having different lengths. The first section 432
among the sections may include the MMT hint track of the data samples constituting
the MFU 430. For each of the other sections, VSs constituting the MFU 430 may be
allocated depending on the size of each of the other sections. In this case, each of the
other sections may be configured to include at least one VS, or may be configured to
include a part of one VS, according to an embodiment of the present disclosure.

FIG. 4d illustrates an example of a configuration of a payload that is configured
based on the MFU in FIG. 4c¢ according to an embodiment of the present disclosure.

Referring to FIG. 4d, for example, a payload 440 may include a section 444 corre-
sponding to one of the sections constituting the MFU in FIG. 4c. The section 444 may
correspond to the above-described payload data. One payload 440 may be generated by
attaching a payload header 442 to the section 444. The payload 440 may correspond to
the MMTP payload region in Table 1. The payload header 442 may include the priority
for the section 444, the mutual dependency information, the counter indicating a start
position of the data sample, and the like. Therefore, if the section 444 is the first
section including the MMT hint track among the sections constituting the MFU in FIG.
4c, the payload header 442 may include information that overlaps the MMT hint track.
If the section 444 is one of the other sections constituting the MFU in FIG. 4c, the
section 44 may include the priority for each of the other sections, the mutual de-
pendency information, the counter indicating a start position of the data sample, and
the like. Thereafter, if a packet header 446 is attached to the payload 440, an MMTP
packet 448 is completed. As a result, the MMTP packet 448 may include the packet
header 446, the payload header 442, and the section 444 corresponding to the payload
data. In an alternative embodiment, the MMTP packet 448 may include a plurality of
payloads 440.

FIG. 5 illustrates an example of a method for configuring a payload from an MPU/
MFU building block that is configured based on the MPU file in FIG. 4a, and for
creating an MMTP packet according to an embodiment of the present disclosure.

Referring to FIGS. 4a and 5, the MPU metadata 412 configured in accordance with
the method described in FIG. 4a may be, for example, a component of one MMTP
payload. In other words, the MPU metadata 412 may correspond to payload data, and



17

WO 2014/171806 PCT/KR2014/003470

[118]

[119]

[120]

[121]

[122]

[123]

MMTP payload 515a may be generated by attaching a payload header to the MPU
metadata 412 as described in FIG. 4d.

Similarly, the above-described MFU 414 may also be a component of one MMTP
payload 515b. The MFU 414 may also correspond to payload data, and the MMTP
payload 515b may be generated by attaching a payload header to the MFU 414 as
described in FIG. 4d. As another example, one MFU including only one MOOF 420
may also be generated as one payload 515¢ by attaching a payload header thereto. The
payload header may be configured as shown in Table 2.

An MMTP packet 516 may be configured based on at least one MMTP payload that
is generated as described above. In other words, the MMTP packet 516 may be
generated by attaching a packet header to each of at least one MMTP payload. The
packet header may be configured as shown in Table 5.

FIGS. 6a and 6b illustrate examples of MPU configurations that are distinguished
depending on the real-time requirements according to an embodiment of the present
disclosure.

FIG. 6a illustrates an example of a configuration of an MPU providing a real-time
multimedia service according to an embodiment of the present disclosure.

Referring to FIG. 6a, the MPU may include, for example, an ftyp/styp (stream type)
box, an sidx box, an mmpu box, a moov box, an moof box and an mdat box. The ftyp
box, the mmpu box and the moov box may be components of MPU metadata, and the
sidx box may be optionally included only for the MPU that provides a real-time
multimedia service. The sidx box may be an index of MFUs constituting the MPU. The
moov box may include media track information in addition to the MMT hint track in-
formation by being compared with the MPU that provides a non-real-time multimedia
service in FIG. 6b. The MMT hint track information may be information indicating the
position of an MMT hint track of each MDAT included in the MPU. The user may
determine the position of the MMT hint track, and obtain the MMT hint track for mdat
to be received, using the determined position. The media track information may be in-
formation indicating the position of each MDAT included in the MPU. Similarly, for
the media track information, the user may determine the position of each MDAT
included in the MPU, and receive mdat using the determined position. The moof box
corresponding to real-time data that is substantially carried by the MPU may include at
least one traf. The traf may provide the time for decoding a VS constituting the mdat.
In comparison, FIG. 6b illustrates an example of a configuration of an MPU providing
a non-real-time multimedia service.

Referring to FIG. 6b, the MPU may include an ftyp box, an mmpu box, a moov box,
a meta box, and item boxes. The moov box may include only MMT hint track in-

formation. The MMT hint track information may be information indicating the position
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of each item box to be received. The meta box may include information location (iloc)
indicating the position of item boxes constituting the MPU.

The MPU according to another embodiment of the present disclosure may be
configured depending on the data file or the application.

FIG. 7 illustrates an example of configuring an MPU that provides the real-time
multimedia service in FIG. 6a, in units of payloads according to an embodiment of the
present disclosure.

Referring to FIG. 7, one payload 700 may be configured by defining, as MPU
metadata, an ftyp box, an mmpu box and a moov box among the components of the
MPU requiring the real-time multimedia service in FIG. 6a. Payloads 702 and 704 may
be configured using the mdat boxes and position information thereof. The mdat box
constituting each of the payloads 702 and 704 represents fragment metadata for MFUs
constituting its payload, and each mdat box may be fragmented into a plurality of
MFUs.

FIG. 8 illustrates an example of configuring a non-real-time multimedia service in
FIG. 6b in units of payloads according to an embodiment of the present disclosure.

Referring to FIG. 8, one payload 800 may be configured by defining, as MPU
metadata, an ftyp box, an mmpu box, a moov box and an meta box constituting an
MPU requiring the non-real-time multimedia service in FIG. 6b. As one MFU, each of
the item boxes may constitute one of payloads 802 and 804.

FIG. 9 illustrates a transmitting entity for transmitting media data in an MMT system
according to an embodiment of the present disclosure.

Referring to FIG. 9, an transmitting entity 900 for transmitting media data in an
MMT system includes a controller 902, a transceiver 904 and a MMTP packet
generator 906. The transceiver 910 communicates with an apparatus for receiving
multimedia data from multimedia data provider in the MMT system under the control
of the controller 920. The controller 902 controls MMTP packet generator 906 to
perform the operations described herein for generating MMTP packet, then the MMTP
packet generator 906 configures header information for configuring an MMTP packet
based on a payload that is configured depending on the multimedia data. the MMTP
packet generator 906 may configure one or more MMTP packets by combining the
multimedia data received in operation 310 with the header information configured in
operation 312. The generated MMTP packets includes a packet header and payload,
the payload includes payload header and payload data. The header information may
include header information of an MMTP packet header region to be described in Table
5 below, and information about a payload header to be described in Table 2 below. The
header information included in the packet header and the payload header, for example,

The header information includes information indicating that the payload data includes
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a MPU, if the payload data includes at least one MFU fragmented into the MPU, the
header information includes a position information of the at least one MFU and data
type included in the payload data. and the controller(902) controls the transceiver 910
to perform the operations described herein for transmitting media data in the MMT
system. The apparatus 900 may include other components, such as a data configurer
and a memory.

[131] FIG. 10 illustrates a receiving entity for receiving media data in an MMT system
according to an embodiment of the present disclosure.

[132] Referring to FIG. 10, the receiving entity 1000 for receiving media data in an MMT
system includes a controller 1002, a transceiver 1004, a MPU reconstruction unit 1006,
and a display unit 1008. The transceiver 1010 communicates with an apparatus for
transmitting media data in the MMT system under the control of the controller 1002. If
the transceiver 1010 receives at least one MMTP packet, the controller 1002 obtains
header information. from a packet header and a payload header of the at least one
MMTP packet. for example, The header information includes information indicating
that the payload data includes a MPU, if the payload data includes at least one MFU
fragmented into the MPU, the header information includes a position information of
the at least one MFU and data type included in the payload data.

[133] Specifically, the controller 1002 controls MPU reconstruction unit 1006 to re-
construct MPU or MFUs included in the payload data the based on the obtained header
information. Then the MPU reconstruction unit 1006 determines MPU or MFUs con-
stituting multimedia data by using the header information. then the controller(1002)
controls the display unit to provide audio, caption, etc. corresponding to the
multimedia data, through a display screen images, using the determined MPU or
MFUs. Then the display unit(1008) displays the multimedia data through a display
screen. The apparatus 1000 may include other components, such as a data configurer
and a memory.

[134] As is apparent from the foregoing description, an embodiment of the present
disclosure may provide a method for configuring a multimedia payload for
transmitting hybrid service or content over an IP network, and for generating and
transmitting a multimedia packet based thereon, thereby making it possible to support
efficient MPEG transmission in the multimedia environment.

[135] The methods described herein according to an embodiment of the present disclosure
can be implemented in the form of hardware, software, or a combination thereof. Any
such software may be stored, for example, in a volatile or non-volatile non-transitory
storage device such as a Read Only Memory (ROM), a memory such as a Random
Access Memory (RAM), a memory chip, a memory device, or an Integrated Circuit

(IC), or an optical or magnetic recordable and machine (e.g., computer) readable
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medium such as a Compact Disc (CD), a Digital Versatile Disc (DVD), a magnetic
disk, or a magnetic tape, regardless of its ability to be erased or its ability to be re-
recorded. Also, it will be appreciated that the methods described herein according to an
embodiment of the present disclosure may be implemented by a computer or a portable
terminal which includes a controller and a memory, in which the memory may be an
example of a non-transitory storage medium that is readable by a machine that is
suitable for storing one or more programs that include instructions for implementing
certain embodiments of the present disclosure.

Accordingly, an embodiment of the present disclosure includes a program including
a code for implementing any method defined in the appended claims of the present
specification and a non-transitory machine (computer)-readable storage medium for
storing the program. Further, the program may be electronically transferred by a prede-
termined medium such as a communication signal transferred through a wired or
wireless connection, and the present disclosure appropriately includes equivalents of
the program.

While the present disclosure has been shown and described with reference to various
embodiments thereof, it will be understood by those skilled in the art that various
changes in form and details may be made therein without departing from the spirit and
scope of the present disclosure as defined by the appended claims and their

equivalents.



WO 2014/171806

[Claim 1]

[Claim 2]

[Claim 3]

[Claim 4]

[Claim 5]

[Claim 6]

[Claim 7]

21

PCT/KR2014/003470

Claims

A method for transmitting media data in a multimedia transport system,
the method comprising:

generating one or more multimedia data packets based on a data unit
fragmented into one or more sub data unit, each multimedia data packet
including a packet header and a payload; and

transmitting the one or more multimedia data packets to a receiving
entity;

wherein a payload header of the payload includes a fragment indicator
of the data unit, and fragment type information of the data unit.

The method of claim 1, wherein the fragment indicator includes in-
formation indicating that payload data of the payload comprises one of
more data units or position information of a sub data unit included in
the payload.

The method of claim 1, wherein the position information of the sub
data unit indicates one of a first portion of the data unit, a last portion
of the data unit, and a position of the sub data unit that is neither the
first portion nor the last portion.

The method of claim 1, wherein the fragment type information includes
a value includes information indicating that payload data of the payload
comprises one of at least one of metadata of the data unit and data of
the at least one sub data unit.

The method of claim 4, wherein the value includes information in-
dicating payload data of the payload comprises metadata of at least one
data sub unit.

The method of claim 1, wherein the payload header comprises ag-
gregation flag indicating whether the payload data includes one or more
data units.

The method of claim 1, wherein the payload header comprises counter
information indicating a number of at least one sub data unit which are

included in the data unit, included in the payload data of the payload.
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