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DESCRIPTION

TECHNICAL FIELD

[0001] The embodiments generally relate to media content processing, and in particular to
providing supplemental processing information useful in connection with media content
processing.

BACKGROUND

[0002] H.264/MPEG-4 Part 10 or Advanced Video Coding (AVC) is the state of the art video
coding standard. It is a hybrid codec which takes advantages of eliminating redundancy
between frames and within one frame. The output of the encoding process is Video Coding
Layer (VCL) data which is further encapsulated into Network Abstraction Layer (NAL) unit prior
to transmission or storage.

[0003] Supplemental Enhancement Information (SEI) is provided to help in processes related
to post-decoding, such as display. Examples of SEI messages include defining post-filter hints
and tone mapping. The SEI messages are designed in such a way that they are not mandatory
for the decoding process. Conforming decoders can discard SEl messages they do not
understand. SEI messages are today encapsulated into a NAL unit just like VCL data, but do
not affect decoding.

[0004] According to the prior art, a file must be made with specific knowledge of the media
terminals display capabilities to guarantee correct playback. New display features added
through enhancement information, i.e. outside the decoding loop, cannot be done in a
backwards compatible manner. An example of this is the spatially interleaved frames SEI
messages that have been added to H.264 video to assist in rendering decoded pictures on
three-dimensional (3D) display devices. These SElI messages are derived from the effort of
using an existing two-dimensional (2D) codec, such as H.264, to code 3D content. An example
of this is where an SEI message describes that even frames are allocated to the left view and
odd frame are allocated to the right view.

[0005] SEI messages are designed in a discardable way when it comes to decoding. It is
important, however, that the media terminal can correctly interpret this information for things
outside decoding, such as 3D rendering. A legacy media terminal that does not have the
capability to understand these SElI messages would simply ignore them and render the
decoded pictures on a 2D display resulting in significant display artifacts, e.g. hopping between
left and right views every frame, for the above presented example.

[0006] Furthermore, today a media terminal needs to decode the video bit stream in order to
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find out whether and which types of enhancement information is necessary. It is problematic for
both local playback and transmission. For example, one may have a movie that is not fully
displayable and the media terminal will only find out that it cannot correctly display it when it
gets to the unknown SEI message. In another case, when it comes to media transmission, a
simple and quick method of thinning a bit stream is to remove all SEI messages as these are
not required for decoding. This can lead to thinning of SEI messages which are important for
rendering.

[0007] There is, thus, a general need within the technical field of efficiently handling
supplemental processing information, such as SEI data, in order to solve or at least mitigate
the problems of the prior art. Document (XP055038412) "TDV CODEC - Enabling 3D HD video
for massive adoption providing 2D compatibility”, discloses an overview of the TDVCodec,
allowing legacy compatible encoding of 3D video data. It is proposed to introduce a primary
and a user data section, which are identified by a primary and a user data identifier. A legacy
compatible 2D signal is provided in the primary data section, which can be used by any legacy
decoder to display a 2D video representation. The 3D signal in the user data section is only
recognised by a TDVisison decoder, which will display a 3D video representation.

[0008] Document EP1524859 discloses a scheme for encoding of 3D video data, which is
compatible to legacy 2D display devices. When a 3D content SEI message is received, the
decoder will check the display capability and will correctly decide for 3D decoding, or 2D
decoding, according to the display capability.

[0009] Document (XP030016176) "ISO/IEC 14496-15/FDAM2 SVC File Format Extension",
discloses the H.264 standard file format for support of scalable AVC video coding, and
particularly discloses a media container file comprising at least one media track, a
"SVCSampleEntry()", corresponding to a sample entry box, a "ScalabilitylnformationSEIBox",
corresponding to supplemental processing information, and a "SVCConfigurationBox",
corresponding to a media format box.

SUMMARY

[0010] It is a general objective to enable provision of supplemental processing information in
an efficient way. This and other objectives are met by embodiments disclosed herein.

[0011] Briefly, an aspect of the embodiments relates to a method of providing supplemental
processing information relating to or associated with encoded media content. The method
involves providing a pseudo-identifier of the media codec employed for encoding the media
content. Supplemental processing information is also provided. The supplemental processing
information defines post-decoding instructions for processing decoded media content
obtainable by decoding the encoded media content. The pseudo-identifier and the
supplemental processing information are co-organized in a file in order to trigger abortion of
decoding of the encoded media content by a legacy media terminal that does not recognize
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the pseudo-identifier. Correspondingly, the co-organization of the pseudo-identifier and the
supplemental processing information in the file enables decoding of the media content using
the media codec and enables post-decoding processing of the decoded media content using
the supplemental processing information by a media terminal that recognizes the pseudo-
identifier.

[0012] Another aspect relates to a device for providing supplemental processing information.
The device comprises an identifier provider for providing the pseudo-identifier of the media
codec. An information provider is implemented in the device to provide the supplemental
processing information defining the post-decoding instructions. The device also comprises a
file organizer for co-organizing the pseudo-identifier and the supplemental processing
information in a file in such a way to trigger abortion of decoding of the encoded media content
by a legacy media terminal that does not recognize the pseudo-identifier. A media terminal that
recognizes the pseudo-identifier will, however, be able to decode the encoded media content
using the media codec and further process the media content following decoding based on the
supplemental processing information.

[0013] A further aspect of the embodiments relates to a method of processing media content.
The method involves receiving a file comprising the pseudo-identifier and the supplemental
processing information. If the pseudo-identifier retrieved from the file is not recognized,
decoding of the encoded media content is aborted so that the media content will not be
presented to a user. However, if the pseudo-identifier is recognized, a media codec to use for
decoding the encoded media content is selected based on a codec identifier of the media
codec retrieved based on the pseudo-identifier. The encoded media content is then decoded
using the selected media codec. Supplemental processing information retrieved from the file is
employed for processing the decoded media content to get the media content in a form
suitable for rendering to provide a media presentation for the user.

[0014] A media terminal is disclosed as a further aspect of the embodiments. The media
terminal comprises a receiver for receiving the file with the pseudo-identifier and the
supplemental processing information. A decoding controller of the media terminal is configured
to investigate the pseudo-identifier and determine whether the pseudo-identifier is
recognizable by the media terminal or not. If the pseudo-identifier is not recognized, the
decoding controller controls a decoder to abort or stop decoding of the encoded media
content. If the pseudo-identifier instead is recognized the decoding controller selects a media
codec to employ for decoding the encoded media content based on a codec identifier retrieved
based on the pseudo-identifier. The decoder is then configured to decode the encoded media
content using the selected media codec to produce decoded media content. This decoded
media content is processed by a content processor based on the supplemental processing
information retrieved from the file to get the media content in a form suitable for rendering.

[0015] The embodiments therefore provide an efficient way of providing supplemental
processing information that is to be used in connection with post-decoding processing of media
content to get the media content in a form that enables correct rendering and presentation to a
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user. Legacy media terminals that do not understand and therefore cannot use the
supplemental processing information are prevented from rendering the media content without
any post-decoding processing by instead aborting the decoding. The abortion of the decoding
is triggered by usage of a pseudo-identifier instead of the true codec identifier as media codec
identifier. The legacy media terminals are therefore refrained from rendering the media
content. This is important since the rendering would otherwise lead to visual and/or audio
artifacts perceivable by a user since no post-decoding processing of the media content using
the supplemental processing information was conducted by the legacy media terminals lacking
the capability to use the supplemental processing information.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The invention, together with further objects and advantages thereof, may best be
understood by making reference to the following description taken together with the
accompanying drawings, in which:

Fig. 1 is a flow diagram illustrating a method of providing supplemental processing information
according to an embodiment;

Fig. 2 is a comparison of media content processing according to prior art and according to an
embodiment;

Fig. 3 is a flow diagram illustrating an embodiment of the co-organizing step in Fig. 1;
Fig. 4 is a schematic overview of a media container file according to an embodiment;
Fig. 5 is a schematic overview of a sample entry box according to an embodiment;

Fig. 6 is a schematic overview of an embodiment of organizing supplemental processing
information in sample entry boxes of a media track;

Fig. 7 is an overview of a communication network at which embodiments can be implemented;

Fig. 8 is a schematic block diagram of a device for providing supplemental processing
information according to an embodiment;

Fig. 9 is a flow diagram of a method of processing media content according to an embodiment;

Fig. 10 is a flow diagram of additional steps of the method in Fig. 9 according to an
embodiment;

Fig. 11 is a flow diagram of additional steps of the method in Fig. 9 according to another
embodiment;

Fig. 12 is schematic block diagram of a media terminal according to an embodiment; and

Fig. 13 is a flow diagram illustrating another embodiment of the co-organizing step in Fig. 1.
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DETAILED DESCRIPTION

[0017] Throughout the drawings, the same reference numbers are used for similar or
corresponding elements.

[0018] The embodiments generally relate to media content processing and in particular to the
provision and usage of supplemental processing information that can be employed by media
terminals and players for processing and/or rendering decoded media content.

[0019] The embodiments provide efficient ways of communicating such supplemental
processing information to media terminals. The communication of the supplemental processing
information allows media terminals that recognize the supplemental processing information to
retrieve it and use it for processing the media content prior to or during rendering. However,
the supplemental processing information is advantageously communicated in such a way that
legacy media terminals that do not recognize the supplemental processing information will not
render the media content. This is preferred since such a media content rendering would lead
to visual and/or audio artifacts perceived by the user as no post-decoding processing based on
any supplemental processing information was conducted by the legacy media terminals.

[0020] Supplemental processing information (SPI) or supplemental enhancement information
(SEIl) as it is also denoted in the art defines post-decoding instructions that can be used by
media terminals and players for processing decoded media content to which the supplemental
processing information is associated. These post-decoding instructions can therefore provide
information and instructions to the media terminals how they should process the data in order
to provide a correct rendering of the media content during a media session. The supplemental
processing information could be mandatory for the media terminals in terms of omitting the
processing of the decoded media content based on the supplemental processing information
prevents the media terminal from rendering the media content or the media terminal can
render the media content but the resulting media presentation will have several more or less
severe visual and/or audio artifacts, which will be perceived by the user. Supplemental
processing information can also be optional in terms of not being required to render the media
content but will enhance the rendering, perhaps by increasing the visual and/or audio effects of
the media presentation or by facilitating seeking operations in the media presentation.

[0021] For instance, AVC specifies SEI messages that can be used to improve decoding and
rendering of the VCL of an AVC bit stream. This information is designed in such a way that it is
not mandatory for the decoding process, i.e. SEl contains information that is not necessary to
decode the VCL and can be discarded by conforming decoders.

[0022] Although SEI is not crucial for the decoding process, it may specify required actions for
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the subsequent rendering process. One example is the stereo video information SEI message
which indicates that the coded frames/fields of the video sequence consists of pairs of pictures
forming stereo-view content. A more recent example is the spatially interleaved frames
"checkerboard" SEI message. It informs the decoder that the output decoded picture contains
samples of a frame consisting of multiple distinct spatially interleaved frames and how to
appropriately de-interleave the samples for display purposes.

[0023] If a legacy media terminal tries to decode and render an AVC bit stream containing
these SEI messages without understanding their meaning, it will discard them and decode the
bit stream without knowing that the decoded pictures make no sense without further de-
interleaving. Directly output to a 2D display, the result will be full of artifacts and certainly not
what the content provider intended.

[0024] The AVC file format defines storage of AVC in file formats based on the ISO base
media file format, such as MP4 and 3GP. The AVC bit streams contained in such files may
include SEI messages, which may be useful for the decoding process. However, there are no
constraints on the types of SEl messages that can be included and there is currently no
signaling mechanism that informs the player that the AVC bit stream may contain SEI that is
required for proper rendering of the decoded data. Even if the player parses the AVC bit
stream and looks for SEI messages, it cannot tell whether any of the detected SEI messages
impose actions outside the decoding loop unless it recognizes them and their meaning.
Discarding seemingly harmless but unknown SEI can thus lead to unexpected results.
Consequently, a file must according to the prior art be made with specific knowledge of the
terminals display capabilities to guarantee correct playback. New display features added
through supplemental processing information, such as SEl messages outside the decoding
loop, cannot today be done in a backwards compatible manner.

[0025] Media content as disclosed herein relates to media data that can be communicated to
a media terminal for decoding and rendering therein to provide a media presentation to a user.
Media content can therefore be video content or data that is played and presented on a display
screen. Alternatively, or in addition, media content can be audio content or data that is played
back and can be listened to by a user using a loudspeaker.

[0026] Fig. 1 is a flow diagram of a method of providing supplemental processing information
relating to encoded media content according to an embodiment. The method starts in step S1
where a pseudo-identifier of a media codec is provided. The media codec defines the media
encoder employed for encoding the relevant media content. Step S1 provides a pseudo-
identifier instead of the true codec identifier of the media codec. Pseudo-identifier should be
interpreted herein as an alias for the codec identifier. The pseudo-identifier is further selected
to be recognizable and can be interpreted by some media terminals but is not recognized and
cannot be interpreted by other media terminals, denoted legacy media terminals herein.

[0027] A next step S2 provides supplemental processing information, abbreviated into SPI in
the figures. The supplemental processing information defines post-decoding instructions for
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processing decoded media content obtainable by decoding the encoded media content
associated with the supplemental processing information.

[0028] The pseudo-identifier and the supplemental processing information are co-organized in
step S3 in a file in such a way to trigger abortion of decoding or prevent decoding of the
encoded media content by a legacy media terminal that does not recognize the pseudo-
identifier. Thus, the pseudo-identifier preferably triggers the legacy media terminal to abort the
decoding of the media content and thereby not render any media content. However, the co-
organization in the file is further conducted in such a way that it enables a media terminal that
recognizes the pseudo-identifier to decode the encoded media content using the media
decoder defined by the media codec and to post-decoding process the decoded media content
using the supplemental processing information.

[0029] Thus, the co-organization of the pseudo-identifier and the supplemental processing
information in the file in step S1 will prevent a legacy media terminal from decoding the
encoded media content or trigger the media terminal to abort decoding of the encoded media
content when it retrieves the pseudo-identifier. The reason for this is that the legacy media
terminal does not recognize and can therefore not use the supplemental processing
information. This means that even though the legacy media terminal can decode the encoded
media content, it cannot correctly perform the post-decoding processing of the decoded media
content using the supplemental processing information. This will lead to problems, which the
embodiments solve by using the pseudo-identifier to trigger an abortion of the decoding before
rendering can be initiated at the legacy media terminal.

[0030] Fig. 2 schematically illustrates this concept. In this illustrative example video content is
provided with restrictions in terms of requiring supplemental processing information in order to
enable a correct rendering and display of the video data to the user. For instance, the
supplemental processing information could define which video frames of the encoded video
data or content that corresponds to a left view and which video frames that correspond to a
right view for stereo or 3D rendering. The supplemental information could then define that
every odd frame of the video content represents a first (left or right) view, whereas every even
frame of the video content represents the second (right or left) view. According to the prior art,
an old terminal, i.e. legacy media terminal, will correctly decode the encoded media content.
However, since it does not recognize the supplemental processing information, it will simply
ignore the information. This will result in an incorrect playback or rendering of the video content
with hopping between left and right views every frame since the legacy media terminal is not
aware of the particular interleaving of video frames of different views. The media presentation
will therefore be highly unattractive to a viewing user and will be full of visual artifacts due to
the view hopping at every frame.

[0031] In the prior art, decoding and media rendering is conducted in the legacy media
terminals even though the legacy media terminals do not recognize the supplemental
processing information needed in order to achieve a correct media presentation.
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[0032] The pseudo-identifier and the co-organization of the pseudo-identifier and the
supplemental processing information in the file according to the embodiments solve this
problem with the prior art by triggering abortion or stop of the decoding of the encoded media
content for those legacy media terminals that do not recognize the pseudo-identifier. This
means that the media content is preferably never rendered at the legacy media terminal and
the user can instead be informed that his/her media terminal does not support rendering of the
present media content.

[0033] This concept is schematically illustrated to the right in Fig. 2. Thus, when a legacy
media terminal, i.e. old terminal in the figure, receives the file with the pseudo-identifier and the
supplemental processing information the legacy media terminal retrieves the pseudo-identifier.
The media terminal then concludes that it does not recognize the pseudo-identifier and
therefore stops the decoding of the media content.

[0034] In a particular embodiment, some additional or external information might be provided
together with the file to enhance the self-awareness of the media terminal. Such meta
information can, for instance, be a link to inform the media terminal that its decoder is out of
date to decode the bit stream and that some update is needed. This is further illustrated in the
figure, where the media terminal could search for codec updates in order to efficiently handle
the file, recognize the pseudo-identifier and process decoded media content using the
supplemental processing information. The media terminal can thereby be configured to
request support or updates from some preconfigured external source.

[0035] The pseudo-identifier can therefore be thought of as a means for hiding the true codec
identifier of the media codec from those legacy media terminals that will not recognize the
supplemental processing information. The hiding of the codec identifier thereby prevents the
legacy mobile terminals from decoding and thereby rendering the media content.

[0036] The co-organization of the pseudo-identifier and the supplemental processing
information is preferably performed in such a way that the media terminal will only retrieve the
supplemental processing information from the file if it recognizes and can interpret the pseudo-
identifier. This effectively prevents legacy media terminals from trying to retrieve and interpret
supplemental processing information that they do not recognize.

[0037] The embodiments will now be described further in connection with different particular
implementation examples.

[0038] Fig. 3 is a flow diagram illustrating the co-organizing step in Fig. 1 according to a
particular embodiment. The method continues from step S2 of Fig. 1. A next step S10
generates and provides a media container file. The media container file can be regarded as a
complete input package that preferably comprises, in addition to the media content per se,
information and instructions required by the media terminals for performing the decoding and
rendering of the media content. The ISO base media file format can advantageously be
employed as file format for the media container file, including various storage formats derived
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or based on the ISO base media file format, such as the AVC file format. The AVC file format in
turn specifies how H.264 (MPEG-4 AVC) is carried in various file formats derived from the ISO
base media file format, e.g. the MP4 and 3GP file format.

[0039] The media container file generated in step S10 comprises at least one media track
defining the media content and at least one media content container or box comprising the
encoded media content. An example of such a media container file 1 is illustrated in Fig. 4. The
media container file 1 comprises, in this example, a respective media track 20, 30 for each
media content to be rendered during a media presentation. Hence, a first media track 20
defines video content and a second media track 30 defines corresponding audio content. The
media tracks 20, 30 are preferably organized in a movie ('moov') container or box 10, which is
a container for the metadata relating to the media content. The figure also illustrates the media
data ('mdat') container or box 40 that is the container for the actual media data for the media
presentation.

[0040] A next step S11 of the method in Fig. 2 provides a sample entry box in the media
container file. This sample entry box defines the pseudo-identifier. An example of such a
sample entry box can look like:
class AVCSampleEntry () extends VisualSampleEntry (resv) {

RestrictedSchemeinfoBox ( );

AVCConfigurationBox config;

MPEG4BitRateBox ( );// optional

MPEG4ExtensionDescriptionBox ( ), / / optional
}

or more generally:
class RestrictedSampleEntry ( ) extends SampleEntry (‘resv’) {

RestrictedSchemelnfoBox (),

ConfigurationBex config;

[0041] VisualSampleEntry and AVCSampleEntry define that the media content is video
content. The sample entry box is designed in such a way that it has a virtual base:
SampleEntry (format) extends Box (format). What is in the "format" field is undefined and is left
to its derived entry to assign it a value. For instance, in the case of video we have
VisualSampleEntry (codingname) extends SampleEntry (codingname). In the present case,
"codingname" corresponds to 'resv' that represents the pseudo-identifier. Thus, instead of
defining the particular media codec employed to encode the media content, such as 'avc1’, the
present embodiment replaces the codec identifier of the media codec with the pseudo-
identifier'resv'.

[0042] A supplemental processing information box is provided in the sample entry box in step
S12. The supplemental processing information box comprises the supplemental processing
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information applicable to the media content. This supplemental processing information box can
be arranged in the media container file according to various embodiments. In a first
embodiment, the supplemental processing information box is provided directly in the sample
entry box. The sample entry box can then be extended to read as, where SeilnformationBox

corresponds to the supplemental processing information box:
class AVCSampleEntry { ) extends VisualSampleEntry (resv) {

RestrictedSchemelnfoBox ( );
AVCConfigurationBox config;
SeilnformationBox seiinfo;

MPEG4BitRateBox ( ); // optional
MPEG4ExtensionDescriptionBox ( ); // optional

[0043] In an alternative embodiment, the supplemental processing information box is provided
deeper in the restricted scheme information box instead of directly in the sample entry box.

The restricted scheme information box could then be defined as:
aligned(8) class RestrictedSchemelnfoBox (fmt ) extends Box (‘rinf) {

OriginalFormatBox (fmt) original _format;
Scheme TypeBox scheme_type_box; // optional

SchemelinformationBox info;

[0044] In such a case, the supplemental processing information box can be contained in the
scheme information box. The inclusion of the supplemental processing information box in the
scheme information box could, in a particular embodiment, be conditional upon using 'aSEl',
i.e. AVC SEI, as the scheme type.

[0045] In either case, the supplemental processing information box can, in a particular

embodiment, be defined as:
aligned (8) class SeilnformationBox extends Box (seii) {

unsigned int(8) numRequiredSEISs;

for-(F0; i<numRequiredSEls; i++) {
unsigned int(8} requiredSEI_iD;

}

unsigned ini(8) numNotRequiredSEls;

for (i=0; i<numNotRequiredSEIs; i++) {
unsigned int(8) NotrequiredSEI_ID;
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[0046] Thus, in this particular embodiment the supplemental processing information can be
divided into mandatory supplemental processing information (requiredSEl_ID) that must be
used by the media terminal during the post-decoding processing of the media content and
optional supplemental processing information (NotrequiredSEI_ID). The latter is not mandatory
but will generally improve or enhance the media presentation or the rendering of the media
content if employed by the media terminal. numRequiredSEls and numNotRequiredSEls define
the number of mandatory and optional supplemental processing information versions present
in the media container file and relating to the particular media content. requiredSE!_ID takes
on the value "payloadType" of a supplemental processing information message, such as SEI
message, present in the media stream and that is deemed necessary by the file author or
creator for correct rendering or playback. NotrequiredSEI _ID correspondingly takes on the
value "payloadType" of a supplemental processing information message (SEl message) that is
not deemed necessary by the file author for correct rendering.

[0047] The supplemental processing information box therefore preferably only comprises
respective identifiers of the supplemental processing information messages that can be used in
connection with the particular media content. The particular supplemental processing
information messages referred to by these identifiers can then be provided elsewhere in the
media container file, which is further described herein.

[0048] The next step S13 of Fig. 3 provides a media format box in the sample entry box. The
media format box comprises the codec identifier of the media codec.

[0049] In a particular embodiment, the original sample entry type, i.e. codec identifier, is
contained in an OriginalFormatBox, representing the media format box. The
OriginalFormatBox can then be contained within the RestrictedSchemelnfoBox mentioned
above:
aligned (8) class OriginalFormatBox (codingname) extends Box (frma’) {

unsigned int(32) data_format; / /value from the un-transformed sample entry, such as data_format =
‘avet’

/

[0050] Thus, in the example above "data_format" represents the true media codec identifier
and can take various values, such as 'avc1', 'mp4v', and so on depending on the particular
media codec.

[0051] Fig. 5 schematically illustrates the various containers or boxes that can be used for
defining the pseudo-identifier, the codec identifier and the supplemental processing
information. In this particular embodiment, the sample entry box 80 has its traditional four-
character-code, such as 'avc1', replaced by the pseudo-identifier represented by 'resv' in the
figure denoting "restricted video". In this example, the sample entry box 80 in turn comprises,
among others, the restricted scheme information box 70, denoted 'rinf in the figure. The
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restricted scheme information box 70 comprises the original format box 60 (denoted 'frma’' in
the figure) with the codec identifier 62, such as 'avc1'. In a particular embodiment, the
restricted scheme information box 70 also comprises the supplemental processing information
box 50 denoted 'seii' in the figure. The supplemental processing information box 50 comprises
or lists the identifiers 52 of the required or mandatory supplemental processing information
messages and the identifiers 54 of the not required or optional supplemental processing
information messages.

[0052] Fig. 6 is a figure representing a media track 20 of the media container file. This figure
illustrates that the media track 20 can be divided into multiple sample entry boxes 80, where
each such sample entry box 80 is associated to a respective portion of the encoded media
content contained in the media content box of the media container file. In such a case, the
supplemental processing information 50 can be present in the sample entry boxes 80 as
previously mentioned. In a particular embodiment, the supplemental processing information 50
defining post-decoding instructions applicable to a subsequent portion of the encoded media
content is provided in a sample entry box associated with a previous portion of the encoded
media content. This previous portion of the encoded content then has a decoding time
preceding the decoding time of the subsequent portion of the encoded media content. Thus,
the supplemental processing information 50 defining post-decoding instructions relating to
media content portion k, k+1, k+2 is provided in the sample entry box 80 relating to media
content portion k-1, k, k+1. In such a case, the media terminal will have time to identify and
provide the supplemental processing information and its defined post-decoding instructions
when the relevant media content version has been decoded by the media terminal. Thus, any
delays been decoding and the post-decoding processing will therefore be reduced.

[0053] However, in most embodiments the sample entry boxes 80 and the media tracks 20
are typically sent together before the real data present in the media data container is
transmitted. So for these embodiments, there is generally no need to provide supplemental
processing information 50 defining post-decoding instructions relating to media content k in the
sample entry box 80 relating to media content portion k-1. In clear contrast, the supplemental
processing information 50 could instead be provided in the sample entry box relating to the
media content portion k.

[0054] The actual post-decoding instructions defined by the supplementing processing
information can be provided in the actual bit stream. Thus, the post-decoding instructions, such
as SEl messages, can be encapsulated in NAL units and are then situated deep in the bit
stream where they are contained by the media data box. Another place that the actual post-
decoding instructions can be located is in some special box, e.g. ViewScalabilityinfoSEIBox that
just makes a copy of the actual post-decoding instructions in the bit stream.

[0055] Further embodiments of the media container file could replace the traditional sample
entry, such as AVC sample entry, in a way so that legacy media terminals will not be able to
decode it. The new sample entry is then defined in a similar way to the original syntax but with
addition of the supplemental processing information box. In such case, this new sample entry
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will correspond to the pseudo-identifier of the media codec. For instance, the sample entry box

and the pseudo-identifier could be denoted 'avcr' for AVC with restrictions:
class AVCRestrictionsSampleEntry ( ) extends VisualSampleEntry (‘aver’}{

AVCConfigurationBox config;
SeilnformationBox seiinfo;
MPEG4BitRateBox ( ); // optional

MPEG4ExtensionDescriptorsBox ( ); // optional

[0056] In yet another embodiment, a new version of the AVCDecoderConfigurationRecord is
defined and hence a new value for configurationVersion in AVCDEcoderConfigurationRecord is
used. This is done so that legacy media terminals that cannot use supplemental processing
information will not be able to decode the file.

[0057] In an optional case, the new definition of AVCDecoderConfigurationRecord contains
also information about the required and/or optional supplemental processing information. An

example of this syntax is shown below:
aligned(8) class.AVCDecoderConfigurationRecord {

unsigned int{8) configurationVersion = 2;

unsigned ini(8) AVCProfilelndication;

unsigned in(8) profile_compatibility;

unsigned int(8) AVCLevelindication;

bit(6) reserved = ‘111111b;

unsigned int(2) lengthSizeMinusOne;

bit(3) reserved = “111b;

unsigned int(5) numOfSequenceParameterSets;

for (i=0; i< numOfSequenceParameterSetls; i++) {
unsigned int(16) sequenceParamelerSetLength ;
bit(§"sequenceParameterSetLength) sequenceParameterSetNALUNIL

/

unsigned int(8) numOfPictureParameterSets;

for (i=0; i< numOfPictureParameterSets; i++) {
unsigned int(16) pictureParameterSetLength;
bit(8"pictureParameterSetLength) pictureParameterSetNALUNt;

/

unsigned int(8) numRequired SEIs;

for (i=0; i<numRequiredSEls; i++) {
unsigned inf(8) requiredSE!_ID;

/
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unsigned int(8) numNotRequiredSEls;
for (i=0; i<numNotRequiredSEIs; i++) {
unsigned inf(8) Notrequired SEI ID;

/
}

[0058] In an alternative embodiment, the file in which the pseudo-identifier and the
supplemental processing information are co-organized is not necessary a media container file.
Fig. 13 illustrates this embodiment. The method continues from step S2 of Fig. 1. A next step
S50 involves generating a Session Description Protocol (SDP) file and co-organizing the
pseudo-identifier and the supplemental processing information as different attribute lines in the
SDP file. As is known in the art, Real-Transport Protocol (RTP) is designed for real time data
transmission. Different payload formats are defined for different media codecs and these
regulate the packetization rules. Side information is also typically sent in the SDP file between
the sender and the receiver so that both parties are aware of the status of the media content
being transmitted by establishing an SDP offer/answer model.

[0059] The SDP file can then be modified to have a first attribute line comprising the pseudo-
identifier and a second attribute line comprising the supplemental processing information.
Legacy media terminals that cannot utilize the supplemental processing information for post-
decoding processing of the media content will not recognize the pseudo-identifier retrieved
from the SDP file. Decoding of the media content is thereby stopped and prevented.

[0060] In a particular embodiment, the pseudo-identifier is used as a new type of brand name
instead of the old brand name, such are replacing H264 by H264-RES, which means H.264
with restrictions. Also new stream property parameters are defined stating what restrictions are
applied. These stream property parameters correspond to the supplemental processing
information that can be specified as required/not required SElI messages. An example is shown
below:

m = video 20000 RTP/AVP 97
a = rtomap:97 H264-RES/90000

a = fmitp:97 sprop-requiredSEI-ID ? {ID1}, {ID2}; sprop-NotrequiredSEI-ID={ID3},{ID4},{ID5};

[0061] When a legacy media terminal receiver receives the SDP offer above, the pseudo-
identifier H264-RES stop erroneous decoding since the legacy media terminal will reject this
offer beforehand. Only media terminals that recognize H264-RES will accept the offer and can
therefore correctly decode and render the media content with the supplemental processing
information. These media terminals will, thus, map or translate the pseudo-identifier H264-RES
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to the codec identifier, i.e. H264. This means that these media terminals have been configured
to understand the pseudo-identifier and conduct the required identifier mapping or translation.

[0062] The embodiments disclosed in the foregoing have mainly been exemplified with
H.264/AVC. This should, however, merely be seen as illustrative but non-limiting examples. For
instance, equivalent embodiments with extensions of H.264/AVC, such as Scalable Video
Coding (SVC) and Multiview Video Coding (MVC), among others, work in a very similar manner
by extending their specific configuration records and/or sample entry types in a similar way.

[0063] The embodiments therefore enable the detection of presence of supplemental
processing information by a media terminal without examining the bit stream. In clear contrast,
it is sufficient to investigate the relevant part of the media container file or the SDP file or offer
as exemplified above. The supplemental processing information will furthermore
advantageously only be seen by those media terminals that can interpret and use the
supplemental processing information. A legacy media terminal will therefore not attempt to
display a decoded bit stream that would have required additional post-processing before
rendering.

[0064] Fig. 7 is a schematic overview of a portion of communication network, in which
embodiments can be implemented. The communication network is exemplified by a radio-
based communication network providing, among others, communication services to mobile
terminals 200,210 and other user devices, by means of base stations 310 or network nodes.
The communication network also comprises a media server 300 implemented in or connected
to such a base station 310 for providing media content to one or more requesting media
terminals, such as the mobile terminals 200, 210. The figure illustrates one possible
implementation embodiment of a device for providing supplemental processing information
100, denoted SPI providing device in the figures. This device 100 is configured to generate a
file 1 as disclosed herein comprising the pseudo-identifier and the supplemental processing
information. The file 1 is then transmitted to the mobile terminal 200, 210 by means of the
connected base station 310. In the figure, the mobile terminal 210 could represent a legacy
media terminal, whereas mobile terminal 200 indicates a media terminal that recognizes the
pseudo-identifier and can use supplemental processing information.

[0065] The device 100 does not necessarily have to be implemented in the media server 300
but can alternatively be implemented in another network node of the communication network.
A distributed implementation in multiple such network nodes is also possible and within the
scope of the embodiments.

[0066] Fig. 8 is a schematic block diagram of the device for providing supplemental
processing information 100 according to an embodiment. The device 100 comprises an
identifier provider 110 configured to provide the pseudo-identifier of the media codec employed
for encoding the media content. An information provider 130 is configured to provide the
supplemental processing information representing post-decoding instructions for processing
decoded media content obtainable by decoding the encoded media content. The device 100
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also comprises a file organizer 120 configured to co-organize the pseudo-identifier from the
identifier provider 110 and the supplemental processing information from the information
provider 130 in a file. The co-organization in the file is, as has been disclosed herein,
conducted by the file organizer 120 so that it triggers abortion of decoding of the encoded
content by a legacy media terminal that does not recognize the pseudo-identifier. However, the
co-organization enables decoding of the encoded media content using the media codec and
enables post-decoding processing of the decoded media content using the supplemental
processing information by a media terminal that recognizes the pseudo-identifier.

[0067] The information provider 130 could provide both required supplemental processing
information representing mandatory post-decoding instructions for processing the decoded
media content and non-required supplemental processing information representing optional
post-decoding instructions for processing the decoded media content.

[0068] In a particular embodiment, the file organizer 120 is configured to generate a media
container file comprising at least one media track defining the media content and at least one
media content box comprising the encoded media content. The identifier provider 110 could
then provide a sample entry box in the media container file. The sample entry box defines the
pseudo-identifier and comprises a media format box comprising the codec identifier as
previously described. The information provider 130 preferably provides a supplemental
processing information box comprising the supplemental processing information in the sample
entry box. In a particular embodiment, the information provider 130 provides the supplemental
processing information defining post-decoding instructions applicable to a media content
portion k in the sample entry box associated with a previous media content portion k-1 having
a decoding time preceding the decoding time of the media content portion k. In another
embodiment, the information provider 130 provides the supplemental processing information
defining post-decoding instructions applicable to the media content portion k in the sample
entry box associated with the media content portion k.

[0069] In an alternative embodiment, the file organizer 120 is configured to generate an SDP
file comprising the pseudo-identifier from the identifier provider 110 as a first attribute line and
the supplemental processing information from the information provider 130 as a second
attribute line.

[0070] The units 110 to 130 of the device 100 may be implemented or provided as hardware
or a combination of hardware and software. In the case of a software-based implementation, a
computer program product implementing the device 100 or a part thereof comprises software
or a computer program run on a general purpose or specially adapted computer, processor or
microprocessor. The software includes computer program code elements or software code
portions illustrated in Fig. 8. The program may be stored in whole or part, on or in one or more
suitable non-transitory computer readable media or data storage means such as magnetic
disks, CD-ROMSs, DVD disks, USB memories, hard discs, magneto-optical memory, in RAM or
volatile memory, in ROM or flash memory, as firmware, or on a data server.
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[0071] The device 100 can advantageously be implemented in or in connection with a media
server 300 as illustrated in Fig. 7.

[0072] Fig. 9 is a flow diagram illustrating a method of processing media content in a media
terminal according to an embodiment. The method starts in step $S20 where a file comprising
the pseudo-identifier and the supplemental processing information is received. A next step $21
verifies whether the pseudo-identifier, abbreviated into PID in the figures, is recognizable. If the
pseudo-identifier is not recognizable the method continues to step S22 where decoding of
media content is aborted or prevented. As was discussed in the foregoing, the encoded media
content can either be provided in the same file as the pseudo-identifier and the supplemental
processing information or provided separately in step S20 or in another (not disclosed) step. If
the pseudo-identifier instead is recognizable the method continues from step $21 to step $23.
This step $23 selects a media codec for decoding the media content based on a codec
identifier retrieved based on the pseudo-identifier. The next step S24 decodes the media
content using the selected media codec. The decoded media content is processed in step $25
based on the supplemental processing information in order to get media content in a form
suitable for rendering, such as display or playback.

[0073] The method could then end. Alternatively, media content could be divided into different
media content portions where supplemental processing information could be associated with
and applicable to different such media portions. In such a case, steps S24 and S25 are
repeated for each such media content portion.

[0074] Fig. 10 is a flow diagram illustrating additional steps of the method in Fig. 9 according
to an embodiment. The method continues from step S20 of Fig. 9, which involves receiving a
media container file comprising at least one media track defining the media content, at least
one media content box comprising the encoded media content and at least one sample entry
box. The sample entry box defines the pseudo-identifier and comprises a supplemental
processing information box with the supplemental processing information and a media format
box with the codec identifier.

[0075] A next step S30 retrieves the pseudo-identifier from the sample entry box and
investigates in step S21 of Fig. 9 if the pseudo-identifier is recognizable. If this is true the
method continues to step S31, where the codec identifier is retrieved from the media format
box. The method then continues to step $23 of Fig. 9, where the media codec is selected
based on the retrieved codec identifier.

[0076] Fig. 11 is a flow diagram illustrating additional steps of the method in Fig. 9 according
to another embodiment. The method continues from step S20 in Fig. 9, which involves
receiving an SDP file comprising a first attribute line comprising the pseudo-identifier and a
second attribute line comprising the supplemental processing information. A next step $S40
reads the first attribute line in the SDP file to identify the pseudo-identifier. The method then
continues to step S21 in Fig. 9 to investigate whether the pseudo-identifier is recognizable. If
this is true the method continues to step S41. Step S41 maps or translates the pseudo-
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identifier into the codec identifier. The method then continues to step S23 of Fig. 9, where the
media codec is selected based on the mapped codec identifier.

[0077] If the supplemental processing information defines post-decoding instructions that
allows identification of which video frames that belong to a left view and which video frames
belong to a right view of stereo or 3D rendering, the processing step in Fig. 9 could comprise
identifying the video frames of the encoded video data corresponding to the left view and the
video frames corresponding to the right view based on the supplemental processing
information.

[0078] Fig. 12 is a schematic block diagram of a media terminal 200 according to an
embodiment. The media terminal 200 is exemplified by a mobile terminal in the figure.
However, this should merely be seen as an illustrative example. Media terminal could be any
entity or device or aggregation of multiple devices that has decoding and rendering capability.
A single such device could be a mobile terminal, such as mobile telephone or laptop, a
computer, a set top box for a TV or any other media processing device. The decoding and
rendering functionality can be present in different devices that are then capable of conducting
wired or wireless communication with each other. Media terminal therefore also encompasses
such a distributed implementation embodiment.

[0079] The media terminal 200 comprises a receiver 210 exemplified by a transceiver (TX/RX)
in the figure. The receiver 210 is configured to receive a file comprising the pseudo-identifier
and the supplemental processing information. A decoding controller 220 is configured to
retrieve the pseudo-identifier from the file and verify whether the pseudo-identifier is
recognizable. If it is not recognized by the decoding controller 220, the decoding controller 220
controls the decoder 230 to abort the decoding of the encoded media content or stops the
decoder 230 from starting with the decoding process. If the decoding controller 220 instead
recognizes the pseudo-identifier it selects the media codec 235 to use by the decoder 230 for
decoding the media content. This codec selection is conducted based on a codec identifier
determined by the decoding controller 220 using the pseudo-identifier.

[0080] The decoder 230 then decodes the encoded media content using the selected media
codec 235 to get decoded media content. The decoded media content is further processed by
a content processor 240 based on the supplemental processing information retrieved from the
file to get media content in a form suitable for rendering. The media terminal 200 could then
have a media player (not illustrated) that renders the processed media content for display on a
display screen 250. Alternatively or in addition, the media player could play back audio content
on a loudspeaker (not illustrated) of the media terminal 200.

[0081] In a particular embodiment, the receiver 210 receives a media container file with at
least one media track defining the media content, at least one media content box comprising
the media content and preferably the post-decoding instructions defined by the supplemental
processing information. At least one sample entry box is also included in the media container
file and defines the pseudo-identifier and comprises the supplemental processing information
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box with the supplemental processing information and the media format box with the codec
identifier. In such a case, the media terminal 200 preferably comprises an identifier provider
225 configured to retrieve the pseudo-identifier from the sample entry box. The identifier
provider 225 preferably also retrieves, if the pseudo-identifier is recognizable by the decoding
controller 220, the codec identifier from the media format box.

[0082] In an alternative embodiment, the receiver 210 receives an SDP file comprising a first
attribute line comprising the pseudo-identifier and a second attribute line comprising the
supplemental processing information. The identifier provider 225 is then configured to read the
first attribute line to retrieve the pseudo-identifier and then, if the pseudo-identifier is
recognizable by the decoding controller 220, map the pseudo-identifier to the codec identifier
of the media codec 235 using preconfigured mapping data stored in the media terminal 200.
Such preconfigured mapping data could be a list comprising the pseudo-identifiers that are
recognized by the decoding controller 220 and the matching codec identifiers.

[0083] The units 210 to 240 of the media terminal 200 may be implemented or provided as
hardware or a combination of hardware and software. In the case of a software-based
implementation, a computer program product implementing the media terminal 200 or a part
thereof comprises software or a computer program run on a general purpose or specially
adapted computer, processor or microprocessor. The software includes computer program
code elements or software code portions illustrated in Fig. 12. The program may be stored in
whole or part, on or in one or more suitable non-transitory computer readable media or data
storage means such as magnetic disks, CD-ROMs, DVD disks, USB memories, hard discs,
magneto-optical memory, in RAM or volatile memory, in ROM or flash memory, as firmware, or
on a data server.

[0084] The embodiments described above are to be understood as a few illustrative examples
of the present invention. It will be understood by those skilled in the art that various
modifications, combinations and changes may be made to the embodiments. In particular,
different part solutions in the different embodiments can be combined in other configurations,
where technically possible. The scope of the present invention is, however, defined by the
appended claims.
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-1-
TILVEJEBRINGELSE AF SUPPLERENDE BEHANDLINGSINFORMATIONER
PATENTKRAV

1. Fremgangsmade til tilvejebringelse af supplerende behandlingsinformationer (52, 54), der er
relateret til kodet medieindhold, hvilken fremgangsmade omfatter

tilvejebringelse (S2) af supplerende behandlingsinformationer (52, 54), der definerer
postafkodningsinstrukser til medieterminaler (200, 210) til behandling af atkodet medieindhold, der kan
opnas ved afkodning af det kodede medieindhold, for at tilvejebringe en korrekt gengivelse af det afkodede
medieindhold under en mediesession, kendetegnet ved:

tilvejebringelse (S1) af en pseudo-identifikator ‘resv' som et alias for en medie-codec, der er
anvendt til kodning af medieindholdet;

samorganisation ~ (S3) med  pseudo-identifikatoren = resv' og  de supplerende
behandlingsinformationer (52, 54) i en fil (1) for at udlgse afbrydelse af afkodning af det kodede
medieindhold ved hjxlp af en xldre medieterminal (210), der ikke genkender med pseudo-identifikatoren
'resv', og for at muligggre afkodning af det kodede medieindhold ved anvendelse af medie-codec og
postafkodningsbehandling af det atkodede medieindhold ved anvendelse af de supplerende
behandlingsinformationer (52, 54) ved hj®lp af en medieterminal (200), der genkender med pseudo-
identifikatoren 'resv', hvor samorganisationen (S3) med pseudo-identifikatoren 'resv' og de supplerende
behandlingsinformationer omfatter:

generering (S10) af en medie-container-fil (1), der omfatter mindst ét mediespor (20), der definerer
medieindholdet, og mindst én mediedataboks (40), der omfatter det kodede medieindhold;

tilvejebringelse (S11), i medie-container-filen (1), af en prgveindlasningsboks (80) med pseudo-
identifikatoren 'resv' som prgveindlasningstype, og som omfatter en boks (70) til begraensede

skemainformationer;

tilvejebringelse (S12), i boksen (70) til begrensede skemainformationer, af en boks (50) til
supplerende behandlingsinformationer, der omfatter de supplerende behandlingsinformationer (52, 54); og

tilvejebringelse (S13), i boksen (70) til begrensede skemainformationer, af en original formatboks
(60), der omfatter en codec-identifikator (62) af medie-codec som representativ for en original
préveindlesningstype.
2. Fremgangsmade ifglge krav 1, hvor mediesporet (20) omfatter talrige prgveindlaesningsbokse (80),
der hver er forbundet med en tilsvarende del af det kodede medieindhold, der er indeholdt i den mindst ene
mediedataboks (40), hvor tilvejebringelse (S12) af boksen (50) til de supplerende behandlingsinformationer
omfatter tilvejebringelse (S12) af en boks (50) til supplerende behandlingsinformationer, der definerer
postafkodningsinstrukser, der er galdende for en efterfglgende del af det kodede medieindhold i en
preveindlesningsboks (50), der er forbundet med en tidligere del af det kodede medieindhold med et
afkodningstidspunkt, der ligger fgr et afkodningstidspunkt for den efterfglgende del af det kodede
medieindhold.
3. Fremgangsmade ifglge krav 1 eller 2, hvor tilvejebringelse (S2) af de supplerende
behandlingsinformationer (52, 54) omfatter tilvejebringelse (S2) af mindst én af supplerende

behandlingsinformationer (52), der reprasenterer obligatoriske postafkodningsinstrukser til behandling af
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0.
det afkodede medieindhold, og supplerende behandlingsinformationer (54), der reprasenterer valgfrie
postafkodningsinstrukser til behandling af det afkodede medieindhold.
4. Anordning (100) til tilvejebringelse af supplerende behandlingsinformationer (52, 54), der er
relateret til kodet medieindhold, hvilken anordning (100) omfatter:

en informationsudbyder (130), der er konfigureret til at tilvejebringe supplerende
behandlingsinformationer (52, 54), der definerer postafkodningsinstrukser til medieterminaler (200, 210) til
behandling af afkodet medieindhold, der kan opnas ved afkodning af det kodede medieindhold, for at
tilvejebringe en korrekt gengivelse af det afkodede medieindhold under en mediesession, kendetegnet ved:

en identifikatorudbyder (110), der er konfigureret til at tilvejebringe en pseudo-identifikator resv'
som et alias for en medie-codec, der er anvendt til kodning af medieindholdet;

en filorganisator (120), der er konfigureret til at samorganisere pseudo-identifikatoren resv', der er
tilvejebragt af identifikatorudbyderen (110), og de supplerende behandlingsinformationer (52, 54), der er
tilvejebragt af informationsudbyderen (130), i en fil (1) for at udlgse afbrydelse af afkodning af det kodede
medieindhold ved hjxlp af en xldre medieterminal (210), der ikke genkender med pseudo-identifikatoren
'resv', og for at muligggre afkodning af det kodede medieindhold ved anvendelse af medie-codec og
postafkodningsbehandling af det atkodede medieindhold ved anvendelse af de supplerende
behandlingsinformationer (52, 54) ved hjxlp af en medieterminal (200), der genkender pseudo-
identifikatoren 'resv', hvor

filorganisatoren (120) er konfigureret til at generere en medie-container-fil (1), der omfatter mindst
ét mediespor (20), der definerer medieindholdet, og mindst én mediedataboks (40), der omfatter det kodede
medieindhold;

identifikatorudbyderen (110) er konfigureret til at tilvejebringe, i medie-container-filen (1), en
proveindlaesningsboks (80) med pseudo-identifikatoren ‘resv' som prgveindlasningstype og omfatter en
boks (70) til begreznsede skemainformationer og til at tilvejebringe, i boksen (70) til begraensede
skemainformationer, en original formatboks (60), der omfatter en codec-identifikator (62) af medie-codec
som reprasentativ for en original prgveindlaesningstype; og

informationsudbyderen (130) er konfigureret til at tilvejebringe, i boksen (70) til begrensede
skemainformationer, en boks (50) til supplerende behandlingsinformationer, der omfatter de supplerende
behandlingsinformationer (52, 54).
5. Anordning ifglge krav 4, hvor mediesporet (20) omfatter talrige prgveindlesningsbokse (80), der
hver er forbundet med en tilsvarende del af det kodede medieindhold, der er indeholdt i den mindst ene
mediedataboks (40), hvor informationsudbyderen (130) er konfigureret til at tilvejebringe en boks (50) til
supplerende behandlingsinformationer, der definerer postafkodningsinstrukser, der er galdende for en
efterfglgende del af det kodede medieindhold i en prgveindlesningsboks (50), der er forbundet med en
tidligere del af det kodede medieindhold med et afkodningstidspunkt, der ligger for et atkodningstidspunkt
for den efterfglgende del af det kodede medieindhold.
6. Anordning ifglge krav 4 eller 5, hvor informationsudbyderen (130) er konfigureret til at
tilvejebringe mindst én af supplerende behandlingsinformationer (52), der reprasenterer obligatoriske

postafkodningsinstrukser  til  behandling af det afkodede medieindhold og supplerende
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_3-
behandlingsinformationer (54), der reprasenterer valgfrie postafkodningsinstrukser til behandling af det

afkodede medieindhold.

7. Medieserver (300), der omfatter en anordning (100) til tilvejebringelse af supplerende
behandlingsinformationer (52, 54) ifglge et hvilket som helst af kravene 4 til 6.

8. Netvarksknude (310), der omfatter en medieserver (300) ifglge krav 7.



DK/EP 2491720 T3

DRAWINGS

€1 31

01 "S1g

HT1Id
ddS HLVEHINAD

_0ES

|

ZS 418 WOd4d

€ZS d41S OL

|

JAIALINAAI
24doD
HAHTIIHY

r~~1€S

|

SHA - 1CS d4.LS

|

XOH AdLNH
HTdNVS WOdd
dld HAHTILTYd

M™—0ES

|

0TS d4.LS INOdd

¢ 81
XO0g LVINIOd
VIQEN 2aiAOud [ ¢S
xod
ds aaiaogd | ¢S
xod
XIINT TTINVS 118
AAIAOYd
T HENIVINOD
VIQAN 018
ALVIANID

¢S d4.LS WOdd

[ 814

1dS 2 YHIJILNIdI
-ONAadsd
HZINVDAO-0D

™ES

IdS HAIAOYd

LS

YATALLNAAL
-OdNdsd
HAIAO¥d

IS




DK/EP 2491720 T3

VIDEO WITH
RESTRICTIONS
PRIOR ART | EMBODIMENT
OLD TERMINAL
i /‘\
» A
INCORRECT| |STRICTLY MEE%%ESETO
PLAYBACK STOP
SELFAWARENESS
SEARCH FOR UPDATE
Fig. 2 REQUEST FOR SUPPORT
MEDIA SERVER
SPI PROVIDING DEVICE
MEDIA fl 310
300~ CONTAINER _F100
FILE
200~
210~

Fig. 7




DK/EP 2491720 T3

S 81

AT

0P

75 (43
c c 2
S S C
¥ I 1S 71 a1 1987
1 QI [AsT € QI TASE IOAV 0L
IIAS VI
Jm f% AN
ASTA
»
0ty (O1anv) ADVIEL
~L01
07 (0oFAIA) YOVHEL
IVAW AOOW | I
AT YANTV.INOD VIAIW




DK/EP 2491720 T3

11 'Sid
€S d41S OL

|

HHIALLNHAT
JHA0D
OL dId dVIN

o IHS

SHA - T¢S dd1S

q114 4AS NI
ANI'THLOYILLLY
avidd

\OVS

|

0ZS 4418 WO¥A

g 314
MAZINVOAO
T 0T
MHAIAOY YHAIACHd
01 NOLLVIMOANT warNaar | YO
FDOIAEA ONIAIACHA 1dS
o
U3 9 ‘814
5 .
vos 71 IS [+ TS Amas | | °°° oz
[+ ASTY 1 ASH [ ASHY
= AOVAL

08




DK/EP 2491720 T3

START

S20~~ RECEIVE FILE

RECOGNIZED

ABORT SELECT MEDIA
8221 DECODING copEc  [7823

DECODE MEDIA
STOP CONTENT 524

PROCESS MEDIA
CONTENT BASED{825
ON SPI

STOP

Fig. 9



DK/EP 2491720 T3

200
210 h
7 - N ™
250
|
\ J/

N y
CONTENT PROCESSOR 540
DECODER 3}30

MEDIA 335
CODECS
DECODING CONTROLLER 920
| IDENTIFIER 1225 |
: PROVIDER
i —— o
Yy

Fig. 12



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

