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(57) Abstract: A data transmitting apparatus is disclosed. The data transmitting apparatus includes a block generator which gener -
ates an Extended Display Identification Data (EDID) block regarding multi-channel audio data; and atransmitter which transmits the
EDID block to a data receiving apparatus, wherein the EDID block includes at least one of a first sub block representing 3D audio

characteristics of the multi-channel audio data, a second sub block representing 3D speaker placement information of the multi-chan-
nel audio data, and athird sub block representing multi-stream audio characteristics of the multi-channel audio data.
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Description

Title of Invention: DATA TRANSMITTING APPARATUS, DATA
RECEIVING APPARATUS, DATA TRANSCEIVING SYSTEM,

[1]

[2]

3]

[4]

(9]

(6]

[7]

DATA TRANSMITTING METHOD, AND DATA RECEIVING

METHOD

Technical Field

Apparatuses and methods consistent with the exemplary embodiments relate to
transmitting and receiving data, and more particularly, to adata transmitting apparatus,
adata receiving apparatus, a data transceiving system, adata transmitting method, and
adata receiving method, for transmitting a multi-channel audio signal and/or a multi-
stream audio signal in awired interface environment.

Background Art

Lately, with the establishment of multimedia environments, high-speed wired
interface environments for transmission of various data are proposed. For example,
High Definition Multimedia Interface (HDMI) and Mobile High-definition Link
(MHL) have specified various transmission formats of image data, audio signals, and
control signals.

First, with the development of multimedia environments, studies into transmission
formats for multi-channel audio signals for the purpose of transmitting and receiving
high-quality sound are actively conducted. Up to now, formats for audio channels from
2 channels to 8 channels have been proposed. However, in afuture multimedia en-
vironment, atransmission format for audio signals having 9 channels or more will be
newly proposed.

Also, atransmission format for multi-stream audio signals for amulti-view en-
vironment that allows different viewers to watch different contents through a single
display will be proposed.

In this situation, there is aneed for aformat which informs a source device of in-
formation about audio channels of 9 channels or more, supported by adisplay, and in-
formation about a multi-stream audio specification.

Disclosure of Invention

Exemplary embodiments of the application overcome the above disadvantages and
other disadvantages not described above. Also, the exemplary embodiments are not
required to overcome the disadvantages described above, and an exemplary em-
bodiment may not overcome any of the problems described above.

The exemplary embodiments provide a data transmitting apparatus, a datareceiving
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apparatus, adata transceiving system, adata transmitting method, and adata receiving
method, for providing a source device with information about audio channels of 9
channels or more, supported by adisplay, and/or information about a multi-stream
audio specification,

According one exemplary embodiment, adata transmitting apparatus includes a
block generator which generates an Extended Display Identification Data (EDID)
block regarding multi-channel audio data, and atransmitter which transmits the EDID
block to adata receiving apparatus, the EDID block includes at least one of afirst sub
block representing 3D audio characteristics of the multi-channel audio data, a second
sub block representing 3D speaker placement information of the multi-channel audio
data, and athird sub block representing multi-stream audio characteristics of the multi-
channel audio data.

The first sub block may include at least one of afield representing information about
the number of 3D audio descriptors, and a 3D audio descriptor field representing in-
formation about 3D audio data supported by the data transmitting apparatus.

The 3D audio descriptor field may include at least one of afirst sub field representing
format information of the multi-channel audio data, a second sub field representing the
number of channels of the multi-channel audio data, and athird sub field representing
sampling frequency information of the multi-channel audio data.

The second sub block may include a3D speaker placement description field rep-
resenting speaker placement information of the multi-channel audio data.

The 3D speaker placement descriptor field may include at least one of afourth sub
field representing information about a channel allocation standard type of the multi-
channel audio data, and afifth sub field representing information about speaker
placement and arrangement of the multi-channel audio data.

The channel allocation standard type may be achannel allocation standard type
regarding at least one of 10.2 channels, 22.2 channels, 30.2 channels, multiple channels
more than 30.2 channels, and multiple channels less than 10.2 channels.

The third sub block may include at least one of afield representing the number of
streams of multi-stream audio supported by the data transmitting apparatus, and a
shortened audio descriptor field representing the characteristics of audio corresponding
to the individual streams.

A data receiving apparatus includes areceiver which receives an Extended Display
Identification Data (EDID) block regarding multi-channel audio data from a data
transmitting apparatus, and an analyzer which analyzes the EDID block, the EDID
block includes at least one of afirst sub block representing 3D audio characteristics of
the multi-channel audio data, a second sub block representing 3D speaker placement
information of the multi-channel audio data, and athird sub block representing multi-
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stream audio characteristics of the multi-channel audio data.

The first sub block may include at least one of afield representing information about
the number of 3D audio descriptors, and a 3D audio descriptor field representing in-
formation about 3D audio data supported by the data transmitting apparatus.

The 3D audio descriptor field may include at least one of afirst sub field representing
format information of the multi-channel audio data, a second sub field representing the
number of channels of the multi-channel audio data, and athird sub field representing
sampling frequency information of the multi-channel audio data.

The second sub block may include a3D speaker placement description field rep-
resenting speaker placement information of the multi-channel audio data.

The 3D speaker placement descriptor field may include at least one of afourth sub
field representing information about a channel allocation standard type of the multi-
channel audio data, and afifth sub field representing information about speaker
placement and arrangement of the multi-channel audio data.

The channel allocation standard type may be achannel allocation standard type
regarding at least one of 10.2 channels, 22.2 channels, 30.2 channels, multiple channels
more than 30.2 channels, and multiple channels less than 10.2 channels.

The third sub block may include at least one of afield representing the number of
streams of multi-stream audio supported by the data transmitting apparatus, and a
shortened audio descriptor field representing the characteristics of audio corresponding
to the individual streams.

A data transceiving system includes adata transmitting apparatus which generates an
Extended Display Identification Data (EDID) block regarding multi-channel audio
data, and to transmit the EDID block to adata receiving apparatus, and a data receiving
apparatus which receives and analyze the EDID block, the EDID block includes at
least one of afirst sub block representing 3D audio characteristics of the multi-channel
audio data, a second sub block representing 3D speaker placement information of the
multi-channel audio data, and athird sub block representing multi-stream audio char-
acteristics of the multi-channel audio data.

A data transmitting method includes generating an Extended Display |dentification
Data (EDID) block regarding multi-channel audio data; and transmitting the EDID
block to adata receiving apparatus. The EDID block includes at least one of afirst sub
block representing 3D audio characteristics of the multi-channel audio data, a second
sub block representing 3D speaker placement information of the multi-channel audio
data, and athird sub block representing multi-stream audio characteristics of the multi-
channel audio data.

The first sub block may include at least one of afield representing information about
the number of 3D audio descriptors, and a 3D audio descriptor field representing in-
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formation about supportable 3D audio data.
The 3D audio descriptor field may include at least one of afirst sub field representing

format information of the multi-channel audio data, a second sub field representing the
number of channels of the multi-channel audio data, and athird sub field representing
(sampling) frequency information of the multi-channel audio data

A data receiving method includes receiving an Extended Display Identification Data
(EDID) block regarding multi-channel audio data from a data transmitting apparatus,
and analyzing the EDID block, the EDID block includes at least one of afirst sub
block representing 3D audio characteristics of the multi-channel audio data, a second
sub block representing 3D speaker placement information of the multi-channel audio
data, and athird sub block representing multi-stream audio characteristics.

The first sub block may include at least one of afield representing information about
the number of 3D audio descriptors, and a 3D audio descriptor field representing in-
formation about 3D audio data supported by the data transmitting apparatus.

According to the exemplary embodiments, as described above, by generating an
Extended Display Identification Data (EDID) block including at least one of 3D audio
characteristics, 3D speaker placement information, and multi-stream audio charac-
teristics of multi-channel audio data and transmitting the EDID block, it ispossible to
provide aformat which comprising a source of audio channels of 9 audio channels or
more, supported by adisplay, and a multi-stream audio specification.

Additional and/or other aspects of the exemplary embodiments will be set forth in
part in the description which follows and, in part, will be obvious from the description,
or may be learned by practice of the application.

Brief Description of Drawings

The above and/or other aspects will be more apparent by describing certain
exemplary embodiments with reference to the accompanying drawings, in which:

FIG. lisaview illustrating atransmission timing of a 3D audio signal.

FIG. 2 isablock diagram showing aconfiguration of adata transceiving system
according to an exemplary embodiment.

FIG. 3isablock diagram showing the configuration of adata transmission apparatus
of the data transceiving system.

FIG. 4 isablock diagram showing the configuration of adata receiving apparatus of
the data transceiving system.

FIG. 5isaview illustrating atransport stream packet of audio samples in accordance
with an exemplary embodiment.

FIG. 6 isaview illustrating atransport stream packet of audio samples of another
exemplary embodiment.
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FIG. 7 isaview showing atransmission stream format of tan exemplary em-

bodiment.
FIG. 8isaview illustrating atransport packet stream of audio samples according to

an exemplary embodiment.

FIGS. 9 and 10 are views illustrating atransmission stream of multi-streams audio
sample packet according to an exemplary embodiment.

FIG. 1lisaview illustrating atransmission stream of a multi-streams audio sample
packet according to an exemplary embodiment.

FIG. 12 isamimetic diagram showing the transmission of the speaker position in-
formation using CEC.

FIG. 13 isaview illustrating a step in which a 3D audio sample is transmitted from a
Blu-ray disk player (BDP) to atelevision (TV).

FIG. 14 isaview illustrating a step in which multi-streams audio is transmitted from
aBDPtoaTV.

FIG. 15 isaview showing the placement of the speakers for 3D audio channel.

FIGS. 16 and 17 are flow charts illustrating a data transmission method and adata
receiving method according to various exemplary embodiments.

Best Mode for Carrying out the Invention

Certain exemplary embodiments will now be described in greater detail with
reference to the accompanying drawings.

In the following description, same drawing reference numerals are used for the same
elements even in different drawings. The matters defined in the description, such as
detailed construction and elements, are provided to assist in a comprehensive under-
standing of the application. Thus, it is apparent that the exemplary embodiments may
be carried out without those specifically defined matters. Also, well-known functions
or constructions are not described in detail since they would obscure the exemplary
embodiments with unnecessary detail.

Multi-channel audio means the audio signal with multiple audio channels. The multi-
channel audio isgenerally classified into two-dimensiona (2D) audio channels and
three-dimensional (3D) audio channels. 2D audio channels hold between 2 audio
channels to 8 audio channels, and these audio channels refer to the audio channel
where the speakers corresponding to each channel are placed on the plane. On the
other hand, 3D audio channels hold more than 9 audio channels, and speakers corre-
sponding to each channel are arranged in three-dimensional space including the plane.
3D audio, for example, uses alayout of the channels that are defined in TTA (10.2ch),
SMPTE2036-2 (22.2ch) or IEC62574 (30.2ch). 3D audio includes a down-mixed audio
stream as defined herein.
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Multiple audio streams is an audio signa including the audio signal identifying and
corresponding to each view in amulti-view environment where over two identical
contents may be watched. Audio signals for each view may be amulti-channel audio.
For example, the Multi-Stream Audio may be a set of audio streams related in the
video stream which is transmitted by using a 3D video format when supporting multi-
view video such as adual view or quad view game.

An audio for ahigh-speed wired interface on the basis of the 3D Audio of 32
channels (or more) and multi-stream audio (Multi-Stream Audio) for multi-view
displays will be discussed later. In particular, the changes which will be described
below areincluded to support the new audio features.

However, the exemplary embodiments may be applied to various high-speed wired
interface transmission standards which include HDMI and MHL standard in the
equivalent range of the technical concept of the exemplary embodiments, so the extent
of aright of the exemplary embodiments may also pertain to similar high-speed wired
transmission interface standards.

The definition of anew high-speed wired interface packet (3D Audio Sample Packet,
3D One Bit Audio Sample Packet, Audio Metadata Packet, Multi-Stream Audio
Sample Packet and Multi-Stream One Bit Audio Sample Packet) transmitted through
the data island period, the packetization process for the packet, and the definition of
high-speed wired interface audio data block within E-EDID to support the discovery of
the ability in accordance with the new features, will be discussed later. The present
specification will be described using HDMI as an example, so the specifications that
are not newly defined in the specification basically conform to the HDMI 1.4b and have
not been changed from HDMI 1.4b.

The content that is disposed with HDMI 1.4b herein, will bereplaced by newly
disclosed contents, however, the contents which have been disposed are compatible
with the content described in HDMI 1.4b. Also the newly disclosed contents may be
applied in other high-speed wired interface environments including MHL.

The present disclosure refers to the following.

HDMI, HDMI Licensing, LLC, "High-Definition Multimedia Interface Specification
Version 1.4b", October 11, 2011

The True Audio (TTA), TTAK.KO-07.0098, "Audio Signal Formats for Ultra High
Definition (UHD) Digital TV", December 21, 2011

SMPTE, SMPTE 2036-2:2008, "UHDTV Audio characteristics and audio channel
mapping for program production™”, 2008

IEC, IEC 62574 ed 1.0, "Audio, video and multimedia systems General channel al-
location of multi-channel audio, April 7,201 1

MHL, LLC, "Mobile High-definition Link version 2.0", February, 2012
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*TTA : Telecommunications Technology Association

Overview

Basic audio function includes L-PCM audio stream of IEC 60958 having a sample
rate of 32 kHz, 44. 1kHz, or 48 kHz. It may accommodate anormal stereo stream. It
may be assumed that there is ahigh-speed wired interface environment which may op-
tionally transmit the audio with audio channels 3-32 in sample rate of 192 kHz. In
addition, it is available to transmit the audio stream of IEC 61937 compressed format
with abit rate of up to 49.152 Mbps.(For example, surround sound) It is available to
transmit one bit audio in compressed form which iscalled as audio channels 32 and
DST in one bit audio 2 under the high-speed wired interface environment. Also, the
speaker may transmit a 3D audio stream which may be anywhere to 3D space. The 3D
audio stream may include up to 32 audio channels, and is transmitted in adata island
period through continuous packets. In addition, when supporting the multi-view video
streaming, aplurality of audio streams may be transmitted. (eg, in case of adual- view
/ quad view game with aplurality of audio per aview). In such case, 4 stereo audio
streams may be supported.

Definition of Packet in Data Island Period

Table 5-8 isreplaced with Table 1below in section 5.3.1 Packet Header of speci-
fication HDMI 1.4b.

Table 1 Packet Types
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Packet Type Packet Type Deseribed in
W alue Sertion
0z00 Null i3l
Dz01 dudio Clock Regeneratuon [WICTS) i33
0xh0z Audw Sample(L-PCM and IEC 61937 compressed 934
form ats )
0x03 (reneral Control 536
x04 ACP Packet 37
005 IBRCL Packet 338
06 IRRC2 Packet i
007 One Bit Andio Sample Packet 339
Iz 08 DT Audio Packet 310
0x09 High Butrate(HBR) Auvdio Stream Packet [IEC 61937) $311
Iz DA famut Metadata Packet 5312
0z 0B 3D Audw Sample Packet §3.13
0z 00 3D One Bit Audio Sample Packet 3314
00D Audio Metadats Packet §3.13
0z0E MultiStream Avdio Sample Packet 5318
0x0F Multrftrean One Bit Avdio Sample Packet §317
0%80+Info Fra InfoFrame Packet 535
me Type
N% 81 Vendor-Specific InfoFrame 873
Nz &2 AVT InfoFrame 21
0% 83 Source Product Descriptor InfoFrame .
% &4 Audiw InfoFrame §23
Iz 85 MPEG Source InfoFrame

[67] * The layout of packets for the InfoFrames refers to the Section 8.2 of the speci-
fication HDMI 1.4b.

[68] Asillustrated in Table 1, the new packet isdefined in the sections from OxOB to
OxOF. At OxOB, a 3D Audio Sample Packet isdefined, and a 3D One bit Audio Sample
Packet isdefined at OxOC. Also, an Audio Meta Data Packet is defined at OxOD, a
Multi-Stream Audio Sample Packet isat OxOE, and a Multi- Stream One bit Audio
Sample Packet isdefined at OxOF. The present disclosure will describe the newly
defined packet in detail.

[69] In addition, other various exemplary embodiments that do not newly define the

packet as above will also be described in the present disclosure. The packet proposal of
Table lisnamed asthe first exemplary embodiment. Various exemplary embodiments
will be named as the second exemplary embodiment, the third exemplary embodiment

...... and so on. Various exemplary embodiments will be described mainly with regard
to their differences with the first exemplary embodiment.
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[76]
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[81]

1.1. 3D Audio Sample Packet

The first exemplary embodiment

In the first exemplary embodiment, 3D audio in Linear Pulse Code Modulation
(L-PCM) audio format istransmitted using 3D audio sample packets that are newly
defined. Asdescribed above, the 3D audio is defined as audio where speakers may be
disposed at aposition each determined by the 3D audio standards (eg 10.2ch, 22.2ch,
such 30.2ch) in 3D space.

A 3D audio stream includes up to 32 audio channels (or more) and is transmitted via
continuous packets in the data island period. Each packet contains up to 8 audio
channels. To indicate the position of the packet within the 3D audio sample, the packet
header contains a sample start and a sample_present bit. This will be explained later.
The following table shows the 3D audio sample packet header.

Table 2 - 3D Audio Sample Packet Header
ByteBit 7 4] 5 4 3 2 1 0

#
HED 0 1] 1] 1] 1 1] 1 1

HE1 Rsvd | Rewd Rewd sample_ sample_ Sample_ Sample_ Sample_
(I (m (m start presett present present presett
s spd spl spld

HEZ B3 B2 Bl EO sample_ sample sample sample_
flat sp3 flat sp2 flat spl flat spl

Each field contains the following information.

In Table 2, sample_start:[l bit] indicates if sample start is 1, current packet indicates
that it isthe first packet of 3D audio samples. In other words, sample_start indicates
the start of the 3D audio stream. Sink identifies the beginning part of the sample using
asample_start sink.

Besides that, the current 3D audio sample packet is the first packet of the 3D audio
sample. Sample_start = 1also indicates that it has been completely packetized asthe 8
audio channels. However, when transmitting the down mixed 3D audio below the 8
audio channels, it may be packetized only below 8 audio channels.

Also, sample_start = O indicates that the current 3D audio sample packet isthe
middle or the last packet of the 3D audio sample and that it contains 8 or less audio
channels. Only setting of 5 valid sample_present bits for 3D audio sample packet
exists.

In addition, sample_present.spX: [4 fields, 1bit each] indicates whether sub-packet
X contains the audio sample or not. One 3D audio sample data is included in more than
two of 3D audio sample packets, and each 3D audio sample packet includes four sub-
packets. Therefore, each 3D audio sample packet header includes atotal of four
sample_present bits corresponding to each sub-packet. Each sample present bit
indicates whether a corresponding sub-packet contains a part of the 3D audio or not.
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[82] Further, sample_flat.spX: [4 fields, 1bit each] sub-packet X indicates whether it
represents a sample of aflatline. It isonly valid, if sample present.spX is set. If there
isno useful audio data that is available in sources, four sample flat.spX bits are set.
This happens while there are changes in sampler rate or temporary stream inter-
ruptions. When sample flat. spX is set, the sub-packet X still represents a sample
period, yet does not contain useful audio data. Sample flat.spX bit isonly valid if the
corresponding sample present.spX bit is set.

[83] Adjacent 3D audio samples packets may be used to transmit single 3D audio samples
including 32 channels of the L-PCM audio 9. (le, frames of 5-16 IEC 60958).

[84] Table 3 shows the valid values of Sample Present Bit.

[85] Table 3 - Valid Sample_Present Bit Configurations for 3D Audio transmission
[86] SPO 3P1 =P1  SP3 | Description
0 0 0 0 No Subpackets contain parts of the audio sample
1 0 0 0 Only Subpacket O contains one pat o the audio sample
1 1 0 0 Subpackets 0 and 1 contain two contiguous parts of the audio
sample
1 1 1 0 Subpackets 0, 1 and 2 contain three contiguous parts of the audio
sample
1 1 1 1 Subpackets 0, 1 and 3 contain four contiguous parts o the audio
sample
[87] In Table 3, B.X : [4 fields, 1bit each] indicates that when sub-packet X includes the

first frame among 192 frames that are composing IEC 60958 block, it becomes B.X =
1. Otherwise B.X = 0.

[88] The 3D audio sample packet includes audio samples packet header shown in Table 2
and four sub-packets. Each sub-packet of the 3D audio sample packet includes a 3D
audio sample data that is defined as IEC 60958.

[89] If the source needs 3D down mix audio stream, down-mixed audio stream may be
transmitted using the 3D audio sample packet. If Sink does not support the 3D audio,
the source may not transmit the 3D audio sample packets. Converting the 3D audio
into legacy audio format isbeyond the range of the disclosure. A number of different
sub-packet layouts exist based on the number of the channel. Tables 4-6 below each
show an example of the 3D audio packet layout for channel 12, 24, and 32.

[90] Table 4 Example of 3D Audio Sample Packet Layout for 12 channels

[91]

FPack | sample_sta Mum

ot # ¥ aine Ch 1s Samples Subgkt 0 Subpkt 1 Subpkt 2 | Subpktd
Chnl 56
0 1 Chnl 1,2 Chnl 3,4 (sample Chil 7.8
(sample 07 (sample 07 (sample O)

12 1 )

Chrl 2, 10 Ched 11,12
(sample 0} [ sample 0} em pty empty

[92] Table 5 Example of 3D Audio Sample Packet Layout for 24 channels
[93]
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Pa‘;ket Sa"\‘/p;eaja ot s | samples | Subpkt 0 | subpkt 1 | subpfet2 | Subpkt 3
0 1 Chnl 1,2 Chnl 34 Chnl 5,6 Chnl 7,8
(sample 0) | (sample ) | (sample 0) | (sample 0)
1 0 24 1 - R
2 | o pt B il
[94] Table 6 Example of 3D Audio Sample Packet Layout for 32 channels (Max)
[95]
Fackel | Sample start | WUM | onples | Subpkt0 | Subpkt ! | Subpkt2 | Subpkt 3
0 1 Ched 1,2 Ched 3.4 Ched 5.6 Chnd 7.8
(sample 03 | Csample 0) [ (sample 0) | (sample O)
1 0 32 1
z 0 (Max)
3 0 Chrl 2526 | Ched 2728 ECgh;% Z?lh;]:l?
(sample 0) | Csample O) |, P00 ot o)

[96] FIG. lisadiagram illustrating atransmission timing of a 3D audio signal.

[97] FIG. 1shows that ahorizontal blanking interval transmits three channel 8 2D audio
signal samples. In a3D audio signal of the channel 24, one sample is transmitted for
the same period of time.

[98]

[99] Video Dependency

[100] Table 7 shows sample rates that are available for transmission of 3D audio in the
timing of the various video formats that are specified in CEA-861-F the (D or Eis
available). Here, it is assumed that 58 TMDS clock period of horizontal blanking
interval is necessary for content protection re-synchronization. 3D audio transmission
may be supported by the 3D audio sample packets.

[101] Table 7 represents maximum sampling frequencies of 3D Audio for 24 bits video
format timing (informative).

[102] Table 7 Maximum Sampling Frequency of 3D Audio for Video Format Timing

[103]
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[104] Second Exemplary Embodiment

[105] Unlike the first exemplary embodiment, it is also available to consider the use of
the related art audio sample packet format by modifying it.

[106] As shown below in Table 8, the reserved area of related art audio sample packet
may be used as a segment__indicator. In one exemplary embodiment, the segment_indicator
may be expressed as two bits. If segment_indicator = 00, it represents the start packet, if
segment_indicator = 01, it represents odd packet among middle packets, if segment_indicator
= 10, it represents even packet among middle packets, and if segment_indicator = 11, it
represents the last packet. Of course, these examples are in one exemplary embodiment, and
packets matching bits may vary.

[107] This structure makes it is available to FIG. out whether the segment is lost or not.

If there isaloss in the segment, there is aplan of dropping the entire "sample Nth" which

RECTIFIED SHEET (RULE 91) ISA/KR
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contains the corresponding segment or just discarding the lost Audio Sample Packet. Here, a
segment is aterm referring to an individual Audio Sample Packet which includes the group
when more than one Audio Sample Packet is grouped.

[108] The layout in HDMI 1.4b displays the information on the number of channels and
samples. For example, one audio sample packet includes four audio samples of 2 channels or
one audio sample of 8 channels. The exemplary embodiments may extend it and leave
layout_ext field in the related art reserved area and display the information about whether to
provide 3D audio aong with the layout or not.

RECTIFIED SHEET (RULE 91) ISA/KR
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For example, if layout_ext = 0 & layout = 0, 1, it still represents the number of
channels and 2D audio samples, but if layout_ext = 1 & layout = 0, it represents the 3D
audio samples. If layout_ext = 1& layout = 1, itis also available to display the multi-
stream audio samples.

Fields other than the fields which are described specifically with regard to the second
exemplary embodiment, may be the same as the first exemplary embodiment.

Table 8 Modified Audio Sample Packet

Eit 7 | Bité | Eit3 [ Bitd | Eit 3 | Eit 2 | Bitl | Eit 0
Packet type — 0x02 (Audio Sample Packet)

L Sample pres | Sample pres | Sample pres | Sample pres
Segnert indictaor | Layout ext | layowt ettt 503 ettt 5m2 atit. sp ent. sl
Sample flat. | Sample fld. | Sample fld. | Sample fla
B3 B.2 B1 B.O e e cpl sc0

Audio Sample Subpacktet 0 (FBytes)

Audio Sample Subpacktet 1 (FBytes)

Audio Sample Subpacktet 2 (TByted)

Audio Sample Subpacktet 3 (TByted)

Table 8-1 segment_indicator field

Begment_

i cator Drescription
an Start segment
o mid segment(odd)
10 mid_segm endl evet)
11 End segment

Table 8-2 retation between layout and layout_exit : refer to table7-6 HDMI 1.4b

Layowt | layout
exit

0

D escription

2ch /4 samples

1]
0 1 Zch /1 samples
1 a 3D Audio
1 1

Fegerved

FIG. 5illustrates atransport stream of an audio sample packet according to the
second exemplary embodiment.

FIG. 5 shows settings of values for each field when transmitting two sample packets
in the horizontal blanking interval in the case of 3D audio of 22.2 channels. The first
packet is segment_indicator = 00, the second packet is segment_indicator = 10, and the
last packet is segment_indicator = 11. Since all are 3D audio signals layout_ext = 1,
and layout = 0. Similar value of afield is shown in 3D audio of 10.2 channels.

Third Exemplary Embodiment

The third exemplary embodiment also modifies and uses the related art audio sample
packet format, but displays brief information compared to the second exemplary em-
bodiment.

Asshown below in Table 9, areserved area of the related art audio sample packet
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may be used as amulti-channel_indicator. The multi-channel _indicator displays only
the information on 3D audio of an audio sample packet, unlike the segment_indicator
of the second exemplary embodiment. The information that the layout field shows, is
different depending on the bit information of the multi-channel _indicator.

Therefore, the multi-channel_indicator may be expressed with one bit. If the multi-
channel_indicator = 0, layout field refers to the channel / sample layout that has been
defined in the existing HDMI 1.4b. If the multi-channel _indicator = 1, layout field
refers to the layout that transmits a multi-channel audio sample data of more than 8
channels. The layout field is used to refer to the start of asample at this time. If layout
= 1, current audio sample packet means that it comprises the beginning part of a
sample. If layout (start) = 0, current audio sample packet means that it does not
comprise the beginning part of a sample. Of course, this example is one exemplary em-
bodiment, and packets matching the bits may vary. Fields other than the fields
described with specia reference to the third exemplary embodiment are the same as
the first exemplary embodiment.

Table 9 Modified Audio Sample Packet Header

Bit 7 | Bit 6 | Bit 5 | Bit 4 | Bit 3 Bit 2 Bitl Bit 0

Packet typst = Ox02 (Audio Sample F acket)

reserved Multichannel Layout/ 3ample_prese 3ample_prese Sample_prese 3ample_prese

_indicator start nt.sp3 nt.sp2 nt.spl nt.spO
B3 B.2 Bl B.O Sample _flats Sample _flats Sample _flat s | Sample _flat.s
P3 p2 pl pO

Audio sample subpacket 0 [FBytes)

Audio sample subpacket 1 (7Bytes)

Audio sample subpacket 2 [FBytes)

Audio sample subpacket 3 (7Bytes)

Table 9-1Multichannel_indicator and Layout/start

Iulti charmel

indicator Layout/start Description

] ] 2ch £ 4 zsamples

0 1 Bch /1 sample

Nlulti-channel £ 1
1 0 sattiple
(Mon-start of sample)

Nlulti-channel £ 1
1 1 satmple
(start of sample)

This structure has the advantage of having a simple packet structure compared to the
second exemplary embodiment, since it minimizes the changes of the reserved areain
existing audio sample packets, and may indicate at the same time whether it comprises
3D audio or not, with only the audio sample packet.
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FIG. 6 isadiagram representing atransmission stream of an audio sample packet of
the third exemplary embodiment.

FIG. 6 shows settings of values for each field when transmitting two sample packets
in the horizontal blanking interval in the case of 3D audio of 22.2 channels. The first
packet islayout=l, the second and third packets are layout=0. Since al packets are 3D
audio signals, so multi-channel_indicator=|. Similar value of afield are shown in 3D

audio of 10.2 channels.

Fourth Exemplary Embodiment

Similarly, the fourth exemplary embodiment modifies and uses the related art audio
sample packet format, and provides more information whether it provides multi-stream
audio or not, compared to the second exemplary embodiment.

As shown below in Table 10, areserved area of the related art audio sample packets
may be used as a Stream_ID, and amultiASP_layout. The multiASP_layout has the
same function as the multi-channel_indicator in the third exemplary embodiment. That
is, it shows whether it provides 3D audio or not. Information that the layout field
shows is different depending on the bit information of the multiASP_layout.

Stream_ID indicates the stream number when multi-stream audio isprovided. In an
exemplary embodiment, one bit may be used in Stream_ID, and the first stream is
displayed when itis 0. Of course, this example isonly exemplary, and packets
matching bits may vary.

When assuming that one view of multi-stream audio holds an audio signal under 8
channels, Stream_ID and multiASP_layout may not be 1 at the same time with regard
to asingle audio sample packet.

Table 10 Modified Audio Sample Packet Header

Bi7 | Bits |Bts | Bt | Buz | Bz | Bl BitD)
HEO Packet type = Ox02
multid | res
Htream Layout | Jample pres | Sample pres | Sample pres | Sample pres
HEL 2P lay | erv
_ID ot od [ start ent. gp3 ent. gp et spl ent. spl0
HEZ B3 B2 B1 B Sample flat. | Jample flat. | Sample flat. | Sample flat
53 spd spl sl

AP0

Audio Sanple Subpacktet 0 (TBytes)

3P1

Audio Sample Bubpacktet 1 (TBytes)

3P

Audio Sample Subpacktet 2 (TBytes)

AP3

Audio Sample Subpacktet 3 (FBytes)

Stream 1D

description

0

1 stream

1

2 streasn

In terms of being able to display all the information about the 3D multi-stream audio

Table 10-1 Description of Stream __ID
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and 3D audio using a single data sample packet, this structure has the advantage of
compatibility. Additionally, since each identification becomes available when
transmitting aplurality of streams when placing Stream_ID field and stream identifier,
multi-stream audio sample data exceeding the size of one packet may be transmitted.
Fields, other than the fields described with special reference to the fourth exemplary
embodiment, are the same as the fields of the first exemplary embodiment.

An audio data transmission stream in accordance with a combination of the value of
the Stream_|ID field, multiASP_layout field, and layout / start field may be considered.
If multiASP_layout = 1, it represents the transmission stream of 3D audio, and this
time layout / start displays the starting position information of the packet. If Stream_ID
= 1, it displays the multi-stream, and the number of samples and the channel is set
based on the layout/start. For example, Sink which received the packet of Stream_ID =
1recognizes that multi-stream audio data is transmitted, and at the same time
recognizes the currently received packet as the second stream of audio data out of two
multi-stream audio data.

Fifth Exemplary Embodiment

Likewise, the fifth exemplary embodiment modifies and uses the related art audio
sample packet format.

Asshown below in Table 11, areserved area of the related art audio sample packets
may be used as a Supports_Multistream, and amultiASP_layout. The
multiASP_layout has the same function as the multiASP_layout discussed in the fourth
exemplary embodiment. That is, it shows whether it provides 3D audio or not. In-
formation that the layout field shows may differ depending on the bit information of
the multiASP_layout.

The Supports_Multistream shows information about whether the multi-stream audio
isprovided or not. In an exemplary embodiment, one bit may be used in
Supports_Multistream, and the multi-stream audio is provided when it is 0, Of course,
this example isonly one exemplary embodiment, and packets matching bits may vary.

An audio sample packet in accordance with the fifth exemplary embodiment may
comprise at most four 2 channels multi-stream audio samples in one audio sample
packet, and audio samples for each view may be transmitted corresponding to each
four sub-packets.

If one view of the multi-stream audio holds audio signals less than 8 channels,
Supports Multistream and multiASP_layout would not be 1 at the same time in terms
of one audio sample packet.

Table 11 Modified Audio Sample Packet Header
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Bit7 | Bits | Bis | Bitd | Bus Eit2 Bitl Eitd
HED Packet type = 0x02
Supp
HE1 I?f;tusla Snllull:?o reger | Layout | Sample pres | Sample pres | Sample pres | Sample pres
stren o ved { gtart ettt sp3 ent.spl2 ettt spl ent.sgl
m
Bample_flat | Sample flat | Sample flat | Sample flat
HB2 B3 B2 Bl B.O = = —
spd spl spl spl
3P0 Audio Bample Subpacktet 0 (FBytes) | Reserved for 1 stream
SF1 Audio Bample Subpacktet 1 (FByies) | Reserved for 2 stream
Sp2 Audio Sample Subpacktet 2 (FBytes) © Reserved for 3 stream
3P3 Audio Zample Subpacktet 3 (TBytes)  Reserved for 4 stream

[152]

[153]

[154]
[155]
[156]

[157]

[158]

[159]

[160]

In terms of being able to display all the information about the multi-stream audio and
3D audio using a single data sample packet, this structure has the advantage of com-
patibility. In addition, there is an advantage that it is available to describe all the
features that are supported in one audio sample packet. Fields other than the fields
described with specia reference to the fifth exemplary embodiment isthe same as
fields of the first exemplary embodiment.

A feature of an audio data transmission stream in accordance with a combination of
the value of the Supports Multistream field, multiASP_layout field, and layout / start
field may be considered. If Supports Multistream = 0 and multiASP_layout=I, it
represents the transmission stream of 3D audio, and this time layout / start displays the
starting position information of the packet. If Supports Multistream = 1, it displays the
multi-stream, and the number of samples and the channel is set based on the layout/
Start.

Sixth Exemplary Embodiment

The sixth exemplary embodiment provides aplan that has modified the related art
audio sample packet format which issimilar to the fourth exemplary embodiment.

Therefore, as shown below in Table 12, areserved area of the related art audio
sample packets may be used as a Stream_ID, and amultiASP_layout. The Stream_ID
and the multiASP_layout each have the same functions asthe Stream_ID and the
multiASP_layout in the fourth exemplary embodiment. Information that the layout
field shows, differs depending on the bit information of the multiASP_layout.

However, four stream numbers may be shown when multi-stream audio is provided
since Stream_ID isexpressed as 2 bits. Each combination of different bits corresponds
to the view of the different contents.

If one view of the multi-stream audio holds audio signals less than 8 channels,
Stream_ID may not be more than 1 and at the same time multiASP_layout may be 1in
terms of one audio sample packet.

Table 12 Modified Audio Sample Packet Header
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Bit7 | Bit6 | Bit5 | Bitd

Bit3

Bit2

Bitl

Bitd

HED

Packet type = 0x02 (Audo Sample packet)

HE1

Stream [D

multid
P _lay

start
ot

Layout f

Sample pres
etit. sp3

Sample pres
ent. spd

Sample pr
esent.spl

Sample pres
ent. spl

HEZ

B3 B2

Bl EBO

Fample flat.
spd

Sample flat.
spd

Sample fl
at.zpl

Sample flat.
sl

3P0 Audio Jample Subpacktet 0 (TEytes)
3P1 Audio Sample Subpacktet 1 (TEytes)

2p7 Audio Sample Subpacktet 2 (TEytes)

aP3 Audio Sample Subpacktet 3 (TBytes)

Table 12-1 Description of Stream __ID

Stream_ D

descripti on

aa 1 stream

01 2 stream
10 3 stream
11 4 gtream

In terms of being able to display all the information about the multi- stream audio and
3D audio using a single data sample packet, this structure has the advantage of com-
patibility. In particular, more multi-streams may be identified compared to the fourth
exemplary embodiment. Fields other than the fields described with special reference to
the sixth exemplary embodiment are the same as the first exemplary embodiment.

Table 13 displays afeature of an audio data transmission stream in accordance with a
combination of the value of the Stream_ID field, multiASP_layout field, and layout /
start field. If multiASP_layout=I,
and this time layout / start displays the starting position information of the packet. If
Stream_ID = 01-11, the number of samples and the channel is set based on the layout/
Start.

Table 13 Capability to deal with proposed features according to exemplary em-
bodiments

it represents the transmission stream of 3D audio,

ASP header fields

multi&SF
layout
00t 0

0% 0
0% 1
00t 1
00b~11t 0
0
1
1

Description

Stream [D Layout/start

24bits-sample + default (2chidsample)

24bits-sample + default (Bchl sample)

24bits-sample + 3D audio-charmel norestart (M chdl sample)
24bite-sample + 3D audio-charmel start (M7 chd  sample)
24bite-sample + DMulti-stream (2ch™d sample)

24bite-sample + DMulti-stream (2chfl sample)

L ayout=0

L ayout=1
Start=0
Start=1

L ayout=0

00b~11th
1
1

L ayout=1

o Mot supported ( refer to the “2 Analysizs of propeosed
1 features (1/2) slide, page 2)

Seventh Exemplary Embodiment

The seventh exemplary embodiment uses 3D audio sample packets which are newly
defined in the first exemplary embodiment to transmit the 3D audio sample packets
and multi-stream audio samples packets.
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The seventh exemplary embodiment is similar to the first exemplary embodiment,
but it has more ext_layout fields indicating whether the multi-stream is transmitted or
not. That is, if the ext_layout = 0, it means transmission of the multi-stream audio, and
if ext_layout = 1, it means transmission of the 3D audio.

Sample_start field, sample_present.spX field, and sample flat.spX field are the same
asthe first exemplary embodiment, so an overlapping description isomitted. Table 16
shows the structure of the audio sample packet based on the seventh exemplary em-
bodiment.

Table 14 Extended Audio Sample Packet (24Channels Fs=96kHz)

M/ Chan 1, 2 N ¢ Chan 9, 10 N / Chan 17, 18 H+1 f Chan 1,2
M fChan 3, 4 M f Chan 11, 12 N / Chan 1%, 20 N+l ¢/ Chan 3, 4
M/ Chan 3, 6 M/ Chan 13, 14 M/ Chan 21, 22 N+l ¢ Chan 3, 6
M fChan 7, 8 M fChan 15, 16 M f Chan 23, 24 H+l / Chan 7, 8

Table 14-1 Example of Extended Audio Sample Packet

Byte / Bit# 7 fi 5 4 3 2 1 0
HEO 0 ] 0 0 1 0 1 1
Samyple
HE1 0 0 dtarte Ext la | Sample p | Sample p | Sample p | Sample p
4 yvout=1 | resent.sp3 | reserd.sp? | resert.spl | resentspl
HES B3 B2 b1 B Sample_fl | Sample f1 | Sample f1 | Sample £l
at.sp3 at.spd at.spl at.spl
FEO~PEA Charmel 1, 2 audio data / sample N
PE7~FEI13 Chatmel 3, 4 audio data f sample N
FE14~PEZ

0 Charmel 5, 6 audio data / sample N

PBZ1~PEZ
7

Table 15 shows the body structure of a packet which follows the field value of the
ext_layout field. Asillustrated, in the case of multi-stream, an audio signal corre-
sponding to one view may consist of 2 channels, and therefore a single packet may
comprise audio signals for four views. For 3D audio signals, the audio signal for a
plurality of channels may be displayed. Though 32 channels are shown in various
exemplary embodiments described above, the exemplary embodiments are not limited
thereto and may comprise audio signals of more than 32 channels.

Charmel 7, & audio data / sample N

Table 15 EASP packetization
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Ext_|grout | Sample_statt Max
Value V due Nutr samples | Subpkt 0 | Subpkt 1 | Suhpkt 2 | Subpkt 3
Channds
Ched 1,2 Chrd 1,2 Chnl 1,2 Chnl 1,2
Stream 0 Stream 1 Stream 2 Stream 2
0 X 2 4 (Sample (Sample (Sample (Sample
M1 M] M. M.
Chrd 1,2 Chrd 3,4 Chnl 5,6 Chnl 7,8
Stream 0 Stream 0 Stream 0 Stream 0
1 1 (Sample (Sample (Sample (Sample
1) M) M) M)
1 0 N 1
Chnl N- Chnl N- Chrd N- Chrd N-
7.N-6 i,N-4 3,N-2 1,N
1 0 Stream 0 Stream 0 Stream 0 Stream 0
(Sample (Sample (Sample (Sample
M] M M) M)

Meanwhile, in the exemplary embodiments described above, multi-stream audio
signals may be transmitted by being included in the area corresponding to the area
where video data of each view are located in the vertical synchronization blanking
period. FIG. 7 isadiagram illustrating atransmission stream format of such acase.
The audio signal corresponding to left area of the video signal of each view may be
shown in FIG. 7.

1-2. 3D One Bit Audio Sample Packet

First Exemplary Embodiment

In the first exemplary embodiment, 3D audio of one bit audio format is transmitted
by using the 3D one bit audio sample packets that are newly defined. As described
above, 3D audio is defined as audio in which speakers may be located anywhere on 3D
space.

The 3D one bit audio stream comprises 32 audio channels (or more), and is
transmitted via continuous packets to a data island period. To indicate the position of
the packet within the one bit audio sample as shown below in Table 16, a packet
header comprises a sample_start and a sample_present bit.

Table 16 One Bit 3D Sample Packet Header

Byte/Bité T & 5 4 3 2 1 ]
HED ] 0 ] ] 1 1 0 ]
HE1 Rl Ravd (00 | Rawd sathple_ | samples | Samples | Samples | Samples

(M (m start fresent present _ _
sp3 spd present fresent
spl spl
HBE2 Rl Ravd (00 | Revd | Revd () [ Samples | Samples | Samples | Samples
(my (m _invaild | invalids _ _
ap3 pd itrralid, itrvalid,
spl spl

In "sample_start: [1 bit]", if sample_start = 1, the current packet isthe first packet of
3D one bit audio samples. The sample_start is the same as what was described in the
first exemplary embodiment of the 3D audio packets, so the overlapping description is
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omitted.

In "samples_present.spX: [4 fields, 1bit each]", Sub packet X indicates whether it
comprises invalid audio sample or not. If samples invalid=I, samples of sub-packet
are not valid. If samples_invalid=0, samples are valid. These bits are valid only when
samples_present.spX is set. If there isno useful audio data that is available in the
source, four samples invalid.spX bits are set. When samples invalid.spX isset, sub-
packet X continues to show the sample period, but do not comprise any useful data.

Sample frequency information in 3D one bit audio are transmitted by being included
in Audio InfoFrame. (Refer to the HDMI 1.4b Section 8.2.2)

A 3D one bit audio sample packet includes aone bit audio sample packet header and
four sub-packets that are listed in Table 16. Each sub-packet may comprise one bit
audio bit for up to four audio channels.

Adjacent 3D one bit audio sample packets may be utilized to be transmitted between
9 audio channels to 32 audio channels of 3D one bit audio sample. A useful com-
bination of samples present bits for 3D one bit audio sample packets is determined by
allowed channel share. The reason why the 3D one bit audio sample packet does not
hold BO-B3 fields unlike the 3D audio sample packet isthat 3D one bit audio sample
packet does not follow IEC 60958 block format.

Various Alternatives

Meanwhile, 3D one bit audio sample packets corresponding to each exemplary em-
bodiment of the 3D audio sample packets described above may be defined. That is,
besides the samples invalid.spX, 3D one bit audio sample packets may be defined in
the same manner as 3D audio sample packets, and only BO-B3 fields may be excluded
in 3D audio sample packets. A detailed description thereof will be omitted since the
contents of the other exemplary embodiments overlap.

1-3. Multi Stream Audio Sample Packet

The following describes the structure of amulti-stream audio sample packet that has
been newly proposed. First, the first exemplary embodiment will be described, and
various alternatives focusing on differences from the first exemplary embodiment will
be described.

First Exemplary Embodiment

In the first exemplary embodiment, aplurality of audio streams of L-PCM and IEC
61937 audio compression formats are transmitted by using a multi-stream audio
sample packet. Each audio stream that isincluded in the multi-stream audio sample
comprises 2 audio channels (or more). The setting of the sub-packet is determined by
stream_present bit of apacket header. Table 17 shows the structure of the packet
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header of the multi-stream audio sample packet.
Table 17 Multi-Stream Audio Sample Packet Header

Byte/Bité# 7 ] 5 4 3 2 1 1]
HEO 0 0 ] ] 1 1 1 ]
HE1 Rewd Revd (00 | Bavd (00 | Rewd (0) | stream | stream | stream | stremm

(M present present present present
sp3 spl spl spl
HE2 B3 B2 Bl BO Stream fl | Stream fl | Stream fl | Stream fl
at. gpl at. gpd at.gpl at. gpl

In "stream_present.spX: [4 fields, 1bit each]”, sub packet X indicates whether it
comprises an audio sample of stream X or not. Four stream_present bits exist in the
multi-stream audio sample packet header, and each bit is for sub-packets.
Stream_present bit indicates whether the corresponding sub-packet comprises an audio
stream or not.

Since stream_present.spX has substantially the same function as the
sample_present.spX of 3D audio sample packets described above, adetailled de-
scription thereof will be omitted in the overlapping ranges.

In "stream_present.spX: [4 fields, 1bit each] ", sub packet X indicates whether it
shows aflatline sample of stream X. It isvalid only when stream_present.spX is
present. That is, four stream_flat.spX bits are set when useful audio data that is
available in the source is not available. It happens when sample rate changes or while
there isatemporary stream interruption. Once stream_flat.spX is set, sub-packet X
continues to show the sample period, but does not comprise the useful audio data.
Since stream_flat.spX is substantially the same as sample _flat.spX of the 3D audio
sample packet described above, adetailed description thereof will be omitted.

When sub-packet X comprises the first frame among 192 frames that includes |IEC
60958 block, B.X=1. Otherwise B.X=0.

The multi-stream audio sample packet uses a packet header and four sub-packets that
are shown in Table 17. All sub-packets have the same structure.

The high-speed wired interface environment allows the source to transmit four audio
streams at the same time if it supports multi-view video streaming. (For example, dual
view / Quad view game with different audio for each view). Each audio stream that is
included in the multi-channel audio sample isrelated to one single view, and comprises
2 audio channels. Sub-packet of each multi-stream audio sample packet may comprise
IEC 61937 block frame or IEC 60958 block frame that is defined with zero or one IEC
60958. Three sub-packet layouts are defined. Table below shows an example of the
multi-stream audio packet layout for two, three and four audio streams.

Table 18 Example of Multi-Stream Audio Sample Packet Layout for 2 Audio
Streams
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Num Max
Stream's Packet # Num samples | Subpkt 0 Subpkt 1 | Subpkt 2 Subpkt 3
Channels
1 Chnl 1,2 Chnl 1,2
2 ch Stream 0 Stream 1 Empty empty
0 jsream | P | (sample | (Sample
/stream &) b)
1 Chnl 1,2 Chnl 34
1 2 ch | Stream 0 Stream 1 empty
/stream /sampe (Sample (Sample empty
5 stream atl) b+1)
1 Chnl 1,2 Chnl 1,2
N 2 ch sample Stream 0 Stream 1 " "
Jsream | 2P E | (sample | (Sample | SRV empy
ream arN) b+
[210] Table 19 Example of Multi-Stream Audio Sample Packet Layout for 3 Audio
Streams
[211] SE;:I“M Packet # P‘gfmﬂe‘;’: samples | Subpkt 0 | Subpkt 1 | Subpkt 2 | Subpkt 3
: Chol 1,2 | Chel 1,2 | Chol 1.2 emply
0 2 ch Stream 0 Stream 1 Stream 2
fetream samyle (Bample (Bample | (Bample )
fatream
Y )]
: Chol 1,2 | Chml 1,2 | Chel 1,2 emply
| 2 ch Stream 0 Stream 1 Stream 2
fstream sample (Bample [Bample (B ample
3 fetweam | arp bH) cH)
1 Ched 1,2 Ched 1,2 Chrl 1,2
2 ch Stream 0 Stream 1 Stream 2
S ety eam fample (Bample (Bample (Bample stnply
stream aHTY BT e+
[212] Table 20 Example of Multi-Stream Audio Sample Packet Layout for 4 Audio
Streams
[213] . e
Sreatms Packet # Hum samples | Subpkt 0 Subgkt 1 Subpkt 2 Subpkt 3
Channels
1 Chnl 1,2 Chnl 1,2 Chil 1,2 Chnl 1,2
0 2 ch Atream 0 Atreamn 1 Stream 2 Stream 2
fatream sample (Bample (Bample | (Sample c) [ (Sample
fatream 2 ) @
1 Chnl 1,2 Chnl 1,2 Chil 1,2 Chnl 1,2
i 2 ch Stream 0 Streamn 1 Stream 2 Stream 3
fatream sample (Bample (Bample Bample | (Sample
4 fetream &+ 1) 1) ey | dHy
1 Chrd 1,2 Chrd 1,2 Chrd 1,2 Chnl 1,2
2 ch Atream 0 Atreamn 1 Stream 2 Stream 3
N fatream ;arnple (Bample (Bample (Bample (Hample
stream &) BHT) e+ G

[214] FIG. 8isadiagram representing atransmission stream of an audio sample packet of
the first exemplary embodiment.
[215] FIG. 8illustrates that one sample packet comprises two samples, and may be



WO 2013/122387

[216]

[217]

[218]

[219]
[220]

[221]

[222]
[223]

PCT/KR2013/001130
25

transmitted in ahorizontal blanking interval in the case of a2 audio channels sample
packet for dual-view. In case of a2 audio channels sample packet for quad- view, one
sample packet comprises four samples, and may be transmitted in ahorizontal
blanking interval. In FIG. 8, amaximum of 2 channels of multi-stream audio sample
transmission is described as an example, but multi-stream audio samples with multi-
channels of more than 2 channels may be transmitted through one muilti- stream audio
sample packet.

In short, the audio for each view istransmitted through acorresponding sub-packet.
Also, multi-stream audio sample data with one multi-channel (more than 2 channels)
may be transmitted via more than one sequential multi-stream audio sample packets.

Multi-stream audio sample packets transmit four stereo audio samples. Each sample
corresponds to a separate audio stream. For example, when high-speed wired interface
source transmits two different audio streams, sub-packet 0 may be used to transmit an
audio sample of stream 0, and sub-packet 1 may beused to transmit an audio sample of
stream 1.

Second Exemplary Embodiment

The second exemplary embodiment modifies and uses the related art audio sample
packet format, and provides more information whether it provides multi-stream audio
or not. As shown below in Table 21, the related art audio sample packet of areserved
area may be used as the stream_identifier. Stream ID displays a stream number when
multi-stream audio is provided. Two bits may be used in Stream_ID in one exemplary
embodiment and afirst stream is displayed when Stream ID is00, and second stream
isdisplayed when Stream_ID is01. Each stream corresponds to aview for different
contents. Of course, these examples are one exemplary embodiment, and packets
matching bits may vary.

Layout displays the information on the number of samples and channels under high-
speed wired interface. For example, one audio sample packet may comprise four
samples of 2 audio channels or one sample of 8 audio channels.

Table 21 Modified Audio Sample Packet Header

Bit7 | Bitd | BitS | Bit4 | Bit3 | Bit2 | Bitl | BitO
HBO Packet type = 0x02 (Audio Sample Packet)
Hal Stream_| denti Eer rese Layout Sample_pres Sample_pres Sample_ptes | Sample_ptes
rved ent sp3 ent sp2 ent spl entspO
3
ug2 B3 B.2 Bl B.O Sample_flat. Sample_flat. ample_flat. Sample flat.
sp3 sp2 spl spO
3P0 Audio Sample Subpacktet 0 (7Bytes)
SP1 Audio Sample Subpacktet 1 (7Bytes)
- Audio Sample Subpacktet 2 (7Bytes)
3P3 Audio Sample Subpacktet 3 (7Bytes)
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Table 21-1 Description of Stream_|dentifer

Stream Idertifer | Description
no Stream_1
01 Stream 2
10 Stream 3
11 Stream_4

These structures have the advantage of being able to provide a multi-stream 1D easily
by using the existing reserved area.

FIGS. 9 and 10 are views representing atransmission stream of a multi-stream audio
sample packet of the second exemplary embodiment.

FIG. 9 shows that one sample packet comprises four sample data of identical
contents which may be transmitted in ahorizontal blanking interval in the case of a2
audio channels sample packet for dual-view.

That is, one sample packet comprises audio signals of one view. Four sample packets
of four views are transmitted in horizontal blanking interval in case of a2 audio
channels sample packet for quad-view. In addition, a sample packet of any view may
be transmitted in arow like the exemplary embodiment of view 2, or it may be
transmitted in turns with another view. In FIG. 9, a2 audio channels sample packet has
been described as an example. However,, the description would the same for a multi-
channel audio sample packet of more than 2 channels. In addition, sample data
comprising afixed number of sample data for each view may be transmitted as il-
lustrated. However, adifferent number of sample data may aso be transmitted.

FIG. 10 illustrates the state of transmitting two sample packets which comprise
sample data indicating 8 channels in ahorizontal blanking interval in case of an 8
audio channels sample packet for dual-view. Transmission of sample data on one view
iscompleted through one sample packet. A sample packet of each view may be
transmitted in arow, or may be transmitted in turns with a sample packet of another
view. For an 8 audio channels sample packet for quad view, it isthe same as one
sample packet including sample data on one content and may be transmitted in a
horizontal blanking interval. However, it ispreferable if each sample packet of four
views is transmitted.

When Stream_ldentifier isused as described in the second exemplary embodiment,
video and audio may be synchronized more efficiently if thisinformation isincluded in
an audio clock regeneration packet. The following table is atable showing the structure
of modified audio clock regeneration packet for the second exemplary embodiment.

Table 22 Audio Clock Regeneration Packet Header and Subpacket

Table 22-1 Audio Clock Regeneration Packet Header
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ByteEit# 7 6 3 4 3 2 1 i
HED 0 0 0 0 1 0 1 1
HE1 0 0 0 0 0 0 0 0
HEZ i i i 0 0 0 0 i

Table 22-2 Audio clock Regeneration subpacket

Byie/Bité 7 ] 5 4 3 2 1 I
SBO ] il a a a a Stream identifier
2Bl 0 0 I I T3 19 - - T3 16
2B2 CTa3 15 - - - - - - T3 2
3B3 T3 7 - - - - - - T3 0
3B4 0 n i i M 19 - - M 16
2B3 M 13 - - - - - - N2
2B6 N7 - - - - - - N0

Table 22-3 Description of Stream_ldentifer

Strean Idertifer Description
oa Stream 1
01 Stream 2
1a Btream 3
11 Stream_4

As shown in Table 22 above, synchronization between video and audio of multi-
views systems may be efficiently performed by using information on the index of the
multi-stream in areserved area of the audio clock regeneration packet. In particular, in
case of a system where multi-views are not displayed at the same time, the structure of
this packet would be useful.

Third Exemplary Embodiment

The third exemplary embodiment is similar to the fourth exemplary embodiment of
the 3D audio sample packet, and modifies and uses the related art audio sample packet
format. The third exemplary embodiment may provide multi-stream identification in-
formation.

As shown below in Table 23, the reserved area of the related art audio sample packet
may be used as a Stream_ID and multiASP_layout. Interms of the Stream_ID and the
multiASP_layout, it isthe same as described in the fourth exemplary embodiment of
the 3D audio sample packet.

Table 23 Modified Audio Sample Packet Header
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Bi | Bits |Bis | B4 | Baz | Baz | B | B
HED Packet type = 0x02)
HE1 Stream ?T:’Ai reser | Layout | Sample pres | Sample pres | Sample pres | Sample pres
D - tyU wed [ start ent. gp3 ent. spl ent. gpl ent. spl
HE2 B3 B2 Bl B0 Sample flat. | Sample flat. | Sample flat. | Sample flat
5p3 spd spl spl
SF0 Audio Sample Subpacktet 0 (TBytes)
3F1 Audio Sample Subpacktet 1 (TBytes)
apg Audio Sample Subpacktet 2 (TBytes)
1 K] Audio Jample Subpacktet 3 (TByted)

[246]
[247]

[248]

[249]

[250]
[251]
[252]

[253]

[254]
[255]

[256]

Table 23 -1 Description of Stream_ldentifer

Stream [derdifer | Description
] 1 Stream
01 2 Stream

This structure has the advantage of compatibility in terms of being able to display all
of the information about the multi-stream audio and the 3D audio through one data
sample packet.

The feature of the audio data transmission stream in accordance with a combination
of the values of the Stream_ID field, the multiASP_layout field, and layout / start field
isthe same as described in the fourth exemplary embodiment of 3D audio sample
packet.

Fourth Exemplary Embodiment

Likewise, the fourth exemplary embodiment modifies and uses the related art audio
sample packet format. The fourth exemplary embodiment corresponds to the fifth
exemplary embodiment of the 3D audio sample packet.

Asshown in Table 24 below, the reserved area of the related art audio sample packet
may be used as Supports Multistream and multiASP_layout. Supports Multistream,
and multiASP_layout are the same as described in the fifth exemplary embodiment of
the 3D audio sample packet.

Table 24 Modified Audio Sample Packet Header

Bif | Bits |Bus | B | Bz | Bz | Bm | B
HEDO Packet type = 0x0Z)
HEERE | i
HE1 ts_Mul P layou reser | Layout | Sample gres | Sample pres | Sample pres [ Samyple pres
tistrea Ty wed { start enit.sp3 ent.spl ent.spl ent.spl
m
HEZ B3 B2 Bl B0 Sample flat. | Sample flat. | Sample flat. | Sample flat
sp3 spd spl sl
SF0 Andio Bample Jubpacktet 0 (TEwtes) : Feserved for 1 stream
3Pl Audio Sample Subpacliet 1 (TBytes) | Feserved for 2 stream
=p7 Audio Sample Subpacktet 2 (TBytes) : Feserved for 3 stream
EP3 Andio Jample Subpacktet 3 (VBytes) : Reserved for 4 stream

This structure has the advantage of compatibility in terms of being able to display all



WO 2013/122387 PCT/KR2013/001130

[257]

[258]

[259]
[260]
[261]

[262]

[263]

[264]

[265]
[266]

[267]
[268]

29

the information about the multi-stream audio and the 3D audio through one data
sample packet. In addition, it has the advantage of being ableto list al features that are
supported in one audio sample packet.

The feature of the audio data transmission stream in accordance with acombination
of the values of the Supports_Mutistream field, the multiASP_layout field and layout/
start field may be considered. The contents of each field value are the same as
described in Table 13 of the 3D audio sample packet.

Meanwhile, in the stated alternative, amulti-stream audio signal may be transmitted
by being included in the area corresponding to the area where video data of each view
islocated in the vertical synchronization blanking period. Thisis described in FIG. 7 as
described above.

Fifth Exemplary Embodiment

The fifth exemplary embodiment provides aplan that modifies the related art audio
sample packet format which is similar to the third exemplary embodiment.

Therefore, as shown in Table 25 below, the reserved area of the related art audio
sample packet may be used as Stream_|ID and multiASP_layout. Stream_ID, and
multiASP_layout each have the same function as Stream_ID and multiASP_layout of
the third exemplary embodiment.

However, four stream numbers may be shown when multi-stream audio is provided,
since Stream_ID isrepresented with two bits. Different bit combinations correspond to
aview of different contents.

If one view of multi-stream audio holds an audio signal less than 8 channels,
Stream_ld may not be more than 1 and multiASP_layout may not be 1 at the same time
in one audio sample packet.

Table 25 Modified Audio Sample Packet Header

Bir | Bis | Bas | B | Bim | B | B | B

HEO FPacket type = 0x02 (Audio Sample Packet)
multAS | Layowt | Sample prese | Sample prese | Sample prese | Sample prese
HEI Stream_[D P laymg | J start it.sp3 nt.sp nt.spl nt.spl
HEZ 213 23 21 20 Fangle flats | Sanple flats | Sample flats | Sample flats
p3 pd pl il

2P0 Audio Sanple Subpacktet 0 (TBytes)
2F1 Audio Janple Jubpacktet 1 (TBytes)
2P3 Audio Janple Subpacktet 2 (TBytes)
2P3 Audio Sanple Subpacktet 3 (TBytes)

Table 25-1 Description of Stream_ldentifer
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Stream_|dentifer D escripti on
00 1 stream
01 2 dtream
10 3 stream
11 4 stream

This structure has the advantage of compatibility in terms of being able to display all
the information about multi-stream audio and the 3D audio through one data sample
packet. In particular, it may identify more multi-stream compared to the third
exemplary embodiment.

Table 26 shows afeature of the audio data transmission stream in accordance with a
combination of the values of the Stream_|ID field, the multiASP_layout field, and the
layout / start field. If multiASP_ layout = 1, it represents the transmission stream of 3D
audio, and at this time layout / start displays the starting position of the packet. If
Stream_ID = 01~ 11, multi-stream is displayed, and the number of samples and
channels is set based on the layout / start.

Table 26 Capability to deal with Proposed Features According to Exemplary Em-
bodiments

A3F header fields Description
Stream [D multiAZF_ layout L ayout/start
00tk 0 Layout=0 24bits-zam ple+default (2chidsample)
00tk ] Layout=1 24hite-zam ple+defadt (Bchilsample)
00h 1 Start=0 24hits-zam ple+3D-audio-channe]l non-start! N’
chl sam ple)
00t 1 Start=1 24hits sam ple+30-avdio-channel start("H’
chel sam ple)
00b-11% ] Layout=0 24hits-zam ple+hulti- stream(2eh/dsample)
00b~11h 0 Layout=1 24bits-zam ple+hiulti- streamSch'l sample)
1 1 a Mot supported
1 1 1 (refer to the 2. Analyss of proposed features
(172)7 slide. Poage®)

Sixth Exemplary Embodiment

The sixth exemplary embodiment is aplan that adds Stream_ID in an audio sample
packet in accordance with the first exemplary embodiment. The Stream_ID isthe same
as described above, and other fields are the same as described in the first exemplary
embodiment. Table 27 indicates an audio sample packet header in accordance with the
sixth exemplary embodiment. However, Stream_ID is set as 4 bits in the following
table, but it is available to be set as 1~3bits or more than 5 bits. Here, the packet type
refers to the packet type that is newly defined.

Since the Stream_ID isused to identify the audio of each stream, unlike the first
exemplary embodiment, the audio sample data for one stream isincluded in one multi-
stream audio sample packet.
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[277] Table 27 Extension Audio Sample Packet
[278] By | Bis | Bus | B | Bz | R Eitl Eitd
HEDO Packet type = 0x02 (Dlulti-Stream Audio Jample Packef)
Sammple pres | Sanple pres | Sample pres | Sample pres
HEZ B3 B2 E1 B0 Sample flat. | Sample flat. | Sample flat. | Sample flat
SPE SPE Spl spl:l
SP0 Andio Sample SJubpacktet 0 (TEwtes)
31 Andio Sample SJubpacktet 1 (TEwtes)
apg Andio 3ample Subpacktet 2 (TBytes)
AP3 Andio 3ample Subpacktet 3 (TBytes)

[279] Seventh Exemplary Embodiment

[280] The seventh exemplary embodiment uses a 3D audio sample packet that is newly
defined in the first exemplary embodiment of 1.1 to indicate a 3D audio sample packet
and amulti-stream audio sample packet.

[281] The seventh exemplary embodiment is similar to the first exemplary embodiment,
but it has more ext_layout fields indicating whether it transmits the multi-stream or
not. That is, if ext_layout = 0, it means transmitting the multi-stream audio, and if
ext_layout = 1, it means transmitting the 3D audio.

[282] Since the sample_start field, sample_present.spX field, and sample flat.spX are
identical to the first exemplary embodiment, overlapping description will be omitted.
Table 28 shows the audio sample packet structure in accordance with the seventh
exemplary embodiment.

[283] Table 28 Extended Audio Sample Packet(2channels 2streams Fs=96kHz)

[284] Wichan 1,2 Wichan 1,2 Michan 1,2

(Btream 1) (Stream 1) (Btream 1)
Michat 1,2 Michati 1,2 Michan 1,2
(Btream 1) (Gtream 1) (Btream 1)
[285] Table 28 -1 Example of extended audio sample packet
[286] Evyte / Bit# 7 6 5 4 3 2 1 0
HEDN ] ] ] ] 1 a 1 1
Sample Ext lay Jample p | Sample p | Sample p | Sample p
HE1 0 0 _start= | 70 resent.spd | resent.sp2 | resent.spl | resent.spl
i =[l = =1 =1
Sample fl | Jample 1 | Sample fl | Sample 1
HEZ B3 B2 Bl B0 at. gp3 at. sp at.apl at. spl
PRO--FE& Chatinel 1, 2 andio data / sample N(Stream 1)
PE7~-PEI13 Chanmel 1, 2 andio data £ sample MI(Gtream Z)
FE14-.FE20
FEB21~FB27
[287] Table 29 shows the body structure of apacket according to the value of the

ext_layout field. Asillustrated, in the case of multi-stream, an audio signal corre-
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sponding to one view may be formed by 2 channels. Therefore, one packet may
comprise audio signals of four views. On the other hand, audio signals of a multi-
channel may be displayed for a 3D audio signal. In various exemplary embodiments
that are described herein, 3D audio of up to 32 channels will be described. However,
the exemplary embodiments are not limited to this, but may be applied to more than 32
channels of audio signal.

Table 29 EASP packetization

Ext_layout Samule start Mlax
Value AP RS Momo | Samples | Subpkt 0 | Subpkt 1| Subpkt 2 | Subpkt 3
Value
Charmels

Chnl 1,2 Chnl 1,2 Chnl 1,2 Chrl 1,2
0 e 2 4 Stream 0 Streatn 1 Stream 2 Atream 3
(Bample (Bample (Bample (Gample

M M WD M
Chnl 1,2 Chnl 3.4 Chil 3.6 Chrl 7.2
| ) Stream 0 Strean 0 Stream 0 Atream 0
(Bample (Bample (Bample (Gample

LD Y, D LD

! : o) 1

Chrl H- Chrl H- Chnl M- Chil M-

TMN-E 5.M-4 3,N-2 W
1 0 Stream 0 | Stream 0 | Stream 0 | Stream 0
(Bample (Bample (3 ample (Gample

)] M D )]

Table 30 presents valid Sample Present bits.
Table 30 Valid Sample_Present Bit Configurations for Multiple Audio Stream
Transmission

EZPO  SP SPI SP3 D escription

0 0 0 0 Mo Subpackets  contain  audio samples.

1 0 0 0 Only Subpacket 0 contains audio samples for streem O

1 1 0 0 Subpackets 0 and 1 contain audio samples for streem 0 and 1

1 1 1 0 Subpackets 0, 1 and 2 contan audio samples for streem 01 and 2
1 1 1 1 All  subpackets contain audio samples for streem 0,12, and 3

FIG. 1lisaview representing atransmission stream of a multi-stream audio sample
packet of the seventh exemplary embodiment.

FIG. 1lillustrates that the multi-stream audio sample packet may be transmitted in a
sample of two views in one sample packet in horizontal blanking interval in case of a2
audio channels sample packet for dual-view. The multi-stream audio sample may be
transmitted by including samples of four view in one sample packet in horizontal
blanking interval in case of 2 audio channels sample packet for quad-view. That is, the
multi-stream audio sample is transmitted by including samples of 4 views in one
sample packet. In FIG. 11, a2 audio channels sample packet has been described as an
example. However, the discussion will the same in the case of amulti-channel audio
sample packet of more than 2 channels.
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In the various exemplary embodiments, multi-stream audio signals may be
transmitted by being included in the area corresponding to the area where each video
data of views islocated in avertica synchronization blanking period. FIG. 7 described
above isaview illustrating atransmission stream format in such acase. The
transmission stream format asillustrated in FIG. 7 may also include audio signals.

1-4. Multi-Stream One Bit Audio Packet

First Exemplary Embodiment

A new packet for amulti-stream one bit audio may be defined. The new packet cor-
responds to a 3D audio sample packet.

When transmitting a multi-stream one bit audio, each sub-packet may comprise one
audio bit for zero, one, or two (or more) audio channels. Multi-stream one bit audio
samples comprise four stream_present bits, and each stream_present bit isfor sub-
packet.

If the sub-packet comprises audio samples of each individual stream, a corresponding
bit will be set. Four stream_invalid.spX bits are set when there is no useful audio data
that is available in the source. When stream_invalid.spX is set, sub-packet X continues
to indicate the sample period, but it does not contain any useful data.

Table 31 Multi-Stream One Bit Audio Packet Header

ByteBité 7 ] 5 4 3 2 1 ]
HED 0 1] 0 0 1 1 1 1
HE1 Rawd Revd (00 | Resvd (1) | Esvd (0) | samples | Samples | Samples_ | Samples

(M present present present present
spl spid spl spll
HE2 Rewd Revd (1) | Revd (I | Ravd () | Samples | Samples | Samples | Samples
(M invatld sp | dtrvalidosp | invalid irrralid,
3 2 ! sl

In stream_present.spX: [4 fields, 1bit each], sub-packet X indicates whether it
comprises audio sample of stream X. Since stream_present.spX has substantially the
same function as sample_present.spX of the 3D audio sample packets described above,
adetailed description thereof will be omitted in the overlapping ranges.

In stream_invalid.spX: [4 fields, 1bit each], sub-packet X shows sub-packet X
whether it comprises invalid sample of stream X. Stream_invalid = 1, if samples
comprised in the sub-packet X are not valid. Otherwise Stream _invalid = 0. Bit isvalid
only when relevant stream_present.spX is set. Since stream_present.spX has sub-
stantially the same function as sample_present.spX of the 3D audio sample packet
described above, adetailed description thereof will be omitted in the overlapping
ranges.

The sample frequency information about multi-stream one bit audio is transmitted by
being included in audio InfoFrame (Reference to section 8.2.2 of HDMI 1.4b).
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A multi-stream one bit audio sample packet uses four sub-packets that are identical
with one bit audio sample sub-packet shown in Table 31. The reason that one bit multi-
stream audio sample packet does not hold BO ~ B3 fields, unlike the multi-stream
audio sample packet, isbecause it does not follow IEC 60958 block format.

Various Alternatives

One bit multi-stream audio sample packets each corresponding to various exemplary
embodiments of the multi-stream audio sample packet described above may be
defined. That is, one bit multi-stream audio sample packets may be defined identically
as the multi-stream audio sample packet besides the samples invalid.spX described
above, and only BO-B3 fields may be excluded in the multi-stream audio sample
packet. A detailed description thereof will be omitted since other contents overlap.

2-1. InfoFrame for 3D Audio/Metadata Packet

First Exemplary Embodiment

In the first exemplary embodiment, additional information related to the 3D audio
instead of the infoframe as described above may be transmitted by using a newly
defined audio metadata packet. The source transmits audio Meta data in two video
fields at least once, always when 3D audio stream is transmitted.

Audio Meta data may comprise the number of channels, Audio Channel Allocation
Standard Type (ACAT) , and the channel/speaker of the 3D audio stream. Table 32
below shows the header of the audio Meta data packets that are newly defined.

Table 32 Audio Metadata Packet Header

Evte/Bitd 7 3 3 7 3 2 1 ]
HED ] ] ] i 1 1 ] 1
HEIL Revd | Revd (0) | Revd (0) | Rsva (0) | Revd (D) | Revd (0) | Revd (0) | Ravd (0)

)]
HEZ Revd | Revd (0) | Ravd (0) | Revd (0) | Rsvd () | Revd () | Revd (0) | Ravd (0)
)]
Table 33 Audio Metadata Packet Contents
Eyte/Bitd 7 3 3 7 3 2 1 i
FED Revd Fsvd | Revd (0) | 3D _CC4 | 3D _CC3 | 3D €02 | 3D_oCl | 3D _cco
{L)] ()]

PE1 Revd Rsvd | Revd (0) | Revd (0) | ACALS | ACATZ | &ACATI | ACATO
L] ()]

FEZ 3D CA | 3D _CA | 3D CAS | 3D CA4 | 3D CA3 | 3D CAZ | 3D CAL | 3D CAD
7 6

FE2 Reserved ()

PE27

Each field of the packet is defined as follows.

3D_CC: [5 hits] indicates achannel count of the transmitted 3D audio. If an audio
channel count (CCO.. CC2) in an audio infoframe does not match the 3D audio channel
count (3D_CCO ... 3D_CC4) of the audio Meta data packet, the channel count of the
audio infoframe will be ignored. Table 34 shows the audio channel in accordance with
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the value of 3D_CC.

[321] ACAT: [4 bitg] indicates ACAT that is provided by the source. Table 35 below
shows the value of the ACAT field. Table 36 describes the allocation of the position of
the speaker, when ACAT is set to 0x01 (10.2 channels), Similarly, Table 38 and Table
37 each comprises information for 22.2 channels and 30.2 channels.

[322] 3D_CA: [8hits] shows the channel/speaker alocation for 3D audio. Detailed contents
will beillustrated in Table 36- Table 38. 3D_CA fieldisnot valid for IEC 61937
compressed audio stream.

[323]
[324] Table 34 3D_CC Field
[325] 3D_CC4 3D_CC3 3D_CC2 3D.CC 1 3D_CCO Audio  Channel
Count
0 0 0 0 0 Refer to Stream
Header
0 0 0 0 1 2 channels
0 0 0 1 0 3 channels
0 0 0 1 1 4 channels
0 0 1 0 0 5 channels
0 0 1 0 1 6 channels
0 0 1 1 0 7 channels
0 0 1 1 1 S channels
0 1 0 0 0 9 channels
0 1 0 0 1 10 channels
0 1 0 1 0 11 channels
0 1 0 1 1 12 channels
1 1 1 1 1 32 channels
[326] Table 35 Audio Channel Allocation Standard Type Field
[327] ACATSE ACATZ ACATI ACATA Description
1} 1} 0 1} Feserved
a a 0 1 Refer to 10 2 chanmels (TTA
Standard)
1] 1] 1 1] Refer to 22 2 channels (SMPTE2036
-2
1} 1} 1 1 Eefer to 30 2 chatitiels
(IECHZ5T4ED I
0 1 0 0 teserved
1 1 1 1

[328]  Table36 3D_CA Field for 10.2 channels (ACAT=0x01)
[329]
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3D_CA 3b_C
(bi_‘ ) A Channel  Number
> (hex)
7]le|5fa|3|2]1]0 12 11 10 9 S 7 6 5 4 3 2 1
0Oj]O0O|O0O|JO|O|O]OfO]| Ox00 FR | FL
0Oj]O0O|O0O|JO|[OfO0O]Of 1] OxOL RS | LS | FC | LFEL | FR | FL
0]j]O0|O0O|O|[O|O]1fO0]| Ox02 BR |BL | RS | LS |FC | LFEL | FR | FL
0Oj]O0O|O0O|O|[OfO] 11| Ox03 TpFC LFE2 TpFR TpFL BR [BL | RS [ LS | FC | LFE1 | FR | FL
0]J]O0O|O0O]|O|[O|1]0(fO0]| Ox04
Reserved
1]11)1{1|1]1|1]| OxFF

Table 37 3D_CA Field for 22.2 channels (ACAT=0x02)

3D CA 3D CA
(binary) (hex) Channiel Mignher

Tla |54 |32 (|1]0 12 11 10 9 B 7 & 5 4 3 2 1

oljojojo|ofjo|ojao 0x00 FR | FL

oo jojojofo|oll 0x01 3R |3 |FC [LFEl |FR |FL

oljojojo|ofjo|t|o 0x02 ERE |BL | 3iR | 3L |FC |LFEl |FR |FL

olojofjo|ofjo|t|1 0x03 | TpFC |LFEZ | TpFR | TpFL |BR |BL | 3iR |3iL | FC |LFEl |FR |FL

oo jojo|ofl|ofao 0x04 | TpFC | LFE2 | TpFR | TpFL |BR |BL | 3iR | 3iL | FC |LFEl |FR | FL

oo jojojofl|ofl 0x05

Regerved
R A O O A O O I 0xFF
3D CA 3D CA
(i (hex) Chatmel MNignher
Tléa (54 (3]2]1 |0 24 23 22 21 20 19 18 17 16 15 14 13
gfojojojoj0ofo |0 Oxoo - - - - - - R - - - - -
glo(ofofojoj0o|1l| Dxol - - - - - - - - - - - -
glo(ofofo|o|1l|0| Dx02 - - - - - - - - - - - -
gfojojojojofl |1 | 0x03 - - - - - - R - - - - -
D0 jojojojti]o |0 0«04 |[BtFC |B{FR | BtFL | TpZ | TESIR | TpGil | TpRC | TpRR. | TpEL | BC | FRC | FLZ
glo(ofofoj1]0|1| Dx05
Reservad

{1 (11111 (1| OxFF

Table 38 3D_CA Field for 30.2 channels (ACAT=0x03)




WO 2013/122387 PCT/KR2013/001130

37
3D_CA 3D_CA Chamne Number
(binary) (hex) anne. um
716 (5|14|3]2|1]|0 12 11 10 9 8 7 6 5 4 3 2 1
ojlofo|jOoO|JO]JO|O]|O 0x00 FR | FL
olofo|JO|JO]jO|O]|1 0x01 SR |SL | FC | LFE1 | FR | FL
ojlofojo|jojOo|1]|0 0x02 BR|BL [SR |[SL |FC |LFE1L [FR | FL

ojofojojofo|1|1 0x03 TpFC | LFE2 | TpFR | TpFL |BR | BL | SR | SL | FC | LFE1 | FR | FL

ojofojojof1j0]o0 0x04 TpFC | LFE2 | TpFR | TpFL |BR | BL | SR | SL | FC | LFE1 | FR | FL

ojofojojof1]0|1 0x05 TpFC | LFE2 | TpFR | TpFL |BR | BL | SR | SL | FC | LFE1 | FR | FL

0O)JO0Of(O0O|O|Of21]1]0 | Ox06

Reserved
l|l|l|l|l|l|l|l OxFF
[335] 3D CA DG
(bm_a:y) & Charmel Mumber
(hex)
Tl1é6 5|4 |3 ([2(1]0 24 23 22 21 20 19 12 17 16 15 14 13
Olo (0|0 (0|00 |0 000
gjo|ojojofofo|l 0x01
gjlojo|ofofo|fl 0| 0Ox02
gjo|jojojofoftl |1 0x03 - - - - - - - - - - - -
oo jojo|of1]0o(0] 0«04 |PiFC | BtFR | B{FL | TpC | TySIR | TRSIL | TpRC | TpRR | TpRL [ BC [ FRC [ FLC
gojo|ojojoftfo]l 0x=05 | BtFC | BAFR | BtFL | TpC | TpSIR | TgSIL | TpBC | TpRR | TgBL | BC | FRC | FLC
glojojo (o110 0Ox06
Fegerved
L[ JuJeJe]u]1]1] OuFF
[336] 3D CA 3D CA
. - Chatmel Mumhber
(binary) (hex)
Fla |54z (2|1 (0 32 31 300 29 | 28 | 27 26 25

oo |ofo |0 (0|0 (0| 0x00

oo jofo|o (oo (1] 0x0

ojojofo|o (o)1 (o) 0x02

ofofofo{o{o|1|1| oxo3
(o(o|o]|0|l]|o]|0| ox04
olofojo|o|1|o|1| Ox05 |TeRS |TwS |RSd|LSd|RS [LS | FRW | FLW
ofofofofoft]t]o] oxos

Resarved

1 |1 |1 |1 |1 |1 |1 |1 0xFF

[337] Whenever an active 3D audio stream is transmitted, an accurate audio metadata
packet may be transmitted to two video fields at least once. If there is a start of anew
3D audio stream or there is achange included in a 3D audio stream which may be
displayed by audio metadata packet and audio infoframe, amodified and accurate
audio metadata packet may be transmitted no later than one video frame following a
non-silent audio sample which is first affected. This may occur just before the first
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audio sample that is affected is transmitted. In terms of a 3D one bit audio stream,
audio metadata may be transmitted before the firstly affected sample. An audio
metadata packet may be transmitted at any time including the vertical blanking period
or horizontal blanking period within the data island period. When 3D audio is
streamed, the sink ignores CC and CA fields included in audio infoframe and instead
refers to 3D_CC and 3D_CA that are included in the audio metadata.

However, when transmitting the audio metadata described above, the existing Audio
Info Frame is still available. In other words, in the case that audio metadata is newly
used for the channel alocation for 3D audio, audio infoframe isused for channel al-
location for 2D audio.

The ACAT in the exemplary embodiment described above has described 10.2
channels, 22.2 channels, and 30.2 channels. However,, the exemplary embodiments
may be applied in acase of less than 10.2 channels, more than 30.2 channels, or
between 10.2 channels and 30.2 channels.

Further, although a metadata packet is not illustrated in Table 38 above, metadata
packet may comprise at least one more field among fields indicating the number of
fields and an entire stream that represents stream identification information corre-
sponding to the multi-channel audio data.

Hereinafter, the data transceiving system 1000 according to the first exemplary em-
bodiment described above will be described.

FIG. 2 isablock diagram showing the configuration of the data transceiving system
1000, FIG. 3isablock diagram showing the configuration of adata transmitting
apparatus 100 of the data transceiving system 1000, and FIG. 4 is ablock diagram
showing the configuration of adata receiving apparatus 200 of the data transceiving
system 1000.

Asshown in FIG. 2, the data transceiving system 1000 includes the data transmitting
apparatus 100 and the data receiving apparatus 200.

Asshown in FIG. 3, the data transmitting apparatus 100 includes ablock generator
110 and atransmitter 120.

The block generator 110 generates an Extended Display Identification Data (EDID)
block for multi-channel audio data. The EDID block includes at least one of afirst sub
block representing 3D audio characteristics of the multi-channel audio data, a second
sub block representing 3D speaker placement information of the multi-channel audio
data, and athird sub block representing multi-stream audio characteristics of the multi-
channel audio data

The transmitter 120 transmits the EDID block to a data receiving apparatus.

The EDID block generated and transmitted by the data transmitting apparatus 100
has been described in the first exemplary embodiment.
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Asshown in FIG. 4, the data receiving apparatus 200 includes areceiver 210 and an
analyzer 220.

The receiver 210 receives an EDID block regarding multi-channel audio data from
the data transmitting apparatus 100. The EDID block includes at least one of afirst sub
block representing 3D audio characteristics of the multi-channel audio data, a second
sub block representing 3D speaker placement information of the multi-channel audio
data, and athird sub block representing multi-stream audio characteristics of the multi-
channel audio data.

The analyzer 220 analyzes the EDID block, and processes data included in each sub
block.

The EDID block received and processed by the data receiving apparatus 200 has
been described in the first exemplary embodiment.

Second Exemplary Embodiment

Unlike the first exemplary embodiment, to the second exemplary embodiment
changes an Audio Infoframe that is defined by the related art high-speed wired
interface standards. Table 39 shows the audio info frame structure in such acase. CC
field indicates the channel count of transmitted audio, and CA field indicates channel/
speaker alocation information.

A related art CC field has been represented as three bits. However, the second
exemplary embodiment uses two more bits of areserved areafor the CC field. In other
words, channel count information is displayed by using five bits of CCO, CC1, CC2,
CC3, and CCA4.

Meanwhile, CEA861-D, channel/speaker alocation information is added to the
reserved area of Table 20. Unlike the first exemplary embodiment, the second
exemplary embodiment does not comprise the ACAT field.

Table 39 - Modified Audio Infoframe

Table 39-1 Modified Audio InfoFrame Packet Header

B¥te/Bité 7 6 5 4 3 2 1 0
HBO Packet Yape = 0x84
HB | Version  Number = 0x01
HBZ 0 | 0 | 0 [Length = 10(0x0A)

Table 39 2 Audio infoframe Packet contents
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g;ﬂ‘e; CE};’;EB'S ;‘D 7 6 5 4 3 2 1 0
FEO n a Checksum
FE1 D‘“*‘IBW CT3 | CT2 | ©T1 | ©TO Rvd cez cotl | oooo
PB2 Datafw cod | ocos SF2 SF1 SF0 ss1 | =30
PE3 Datafyte Formd depends on coding type fie. CTO.CT3)
PB4 Datafyte CAT | cad | CAS | Ccad ca3 ca2 cal | can
PB3 D atajﬁyte ?II;III-I_ Lavs | Lsv2 | Lavi | Lavo R svel() L; EIP L; EDP
pes | T a‘aﬁﬂm Reserved(D)
PBT D ata?Byte Reserved(l)
peg | P atang‘”'e Reserved(l)
FBY D atagBW'e Reserved(D)

PE10 Datjnﬂyte Reserved(l)

Fl;%l;}.- n oa Reserved()

Third Exemplary Embodiment

Likewise, the third exemplary embodiment modifies the audio infoframe that is
defined by the related art high-speed wired interface standard by extending the second
exemplary embodiment. Table 40 shows the audio info frame structure in such acase.
Similar to the second exemplary embodiment, CC field indicates channel count of
transmitted audio, and CA field indicates channel/speaker allocation information.

The third exemplary embodiment isbasically similar to the second exemplary em-
bodiment, but it provides aplan to expand the CA field. When one bit of the reserved
areais set as achannel_extension bhit, and achannel_extension = 0, CC# and CA#
fields that are defined in CEA861 are used as they are. In other words, 2D audio mode
is supported. On the other hand, in the case of channel_extension = 1, PB2 [7:6] is
used as extension bits (CC4, CC3) of CC, and the reserved area of PB6 isused as the
CA_ext field. Extension bit for 3D audio is used.

In this case, related art CC field has been represented as three bits as described in the
second exemplary embodiment. However, the second exemplary embodiment uses two
more bits of areserved areafor the CC field. In other words, channel count in-
formation is displayed by using five bits of CCO, CC1, CC2, CC3, and CCA4.

In addition, it may be used by adding PB6 field in existing CA bits (PB4). The
definition of channel/speaker allocation information for audio more than 10.2chis
added in the reserved area of CEA861-D and Table 20. Extra table may be defined by
standard. Consequently, multi-channel audio transmission may be available since CA
field is expanded to 16 bits.

However, anew 8-hit field may be defined and may be used by replacing the existing
CA field. For example, anew CA bit may be defined by using the PB6 field or the PB7
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field. A new CA bit may be defined for the PB7 field and the PB6 field.
Table 40 Modified Audio InfoFrame 2
Table 40-1 Audio infoframe Pocket Header

BytoBité 7 | 6 ‘ 5 ‘ 4 ‘ 3 | 2 ‘ 1 ‘ 0
HBO Facket type = 0x84
HB1 Wersion Number = 0x01
HB2 o | o | o Jrengh = 10(0z0A)

Table 40-2 Audio infoframe Pocket contents

Packet CEA-861-D 7 f 5 4 3 2 1 0

Bryte # Byie #

FEO f1.a Check sum

FE1 Data Byte 1 | CT3 | CT2 CT1 CTO Rsvd col cCl cCo

FB2 Data Byte 2 | CC4 [ CC3 3F2 =2F1 3F0 251 220

FE3 Diata Byte 3 Format depends on coding type (1e. CTOL.CTE

FB4 Data Byte 4 | CA | CAG CAS Cad Ca3 CA Cal CAl
7

FBS5 Data Byte 5 | DM | L3V3 | L3V2 L3Vl L3¥V0 Rgwd() LFEF | LFEF
_IN BL1 BLO
H

FBa Data Byte 6 CA et

FE7 Drata Byte 7 Reserved()

FEZ Diata Byie & Reserved(l)

FR? Diata Byie 9 Reserved(l)

PE10 Data Byte Reserved()

10
PE11- n a Reserved()
PB27

Fourth Exemplary Embodiment

The fourth exemplary embodiment combines the second exemplary embodiment and
the third exemplary embodiment. In the fourth exemplary embodiment, the related art
audio infoframe comprises a3D_CH_present field, a CA field of PB4, and a3D_CC
field of PB6.

The 3D_CH_present field performs the same function as the channel_extension in
the third exemplary embodiment. In other words, if the 3D_CH_present = 0, CC # and
CA # fields that are defined in the CEA861-D are used at they are. That is, 2D audio
mode is supported. On the other hand, when 3D_CH_present = 1, PB6[4:0] isused as
extension bit (CC4, CC3, CC2, CCl, CCO), and the reserved area of PB4 is used asthe
CA field as the second exemplary embodiment. An extension bit for 3D audio is used.
Like the second and third exemplary embodiments, the ACAT field isnot defined.
Other contents that are not specially described are the same as the first to third
exemplary embodiments described above.

Table 41 Modified Audio InfoFrame 3

Table 41-1 Modified Audio InfoFrame Packet Header

ByteFit# 7 | 6 ‘ J ‘ 4 | 3 ‘ 2 | 1 ‘ 0
HBO Packet type = 0x84
HB1 V ersion Number = 0x01
HB2 o [ o ] o Length = 10(DxOA)
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Table 41-2 Modified Audio InfoFrame Packet Contents

Packet CEA-Ba1-D ¥ ] 5 4 3 2 1 ]
Byte # Bvte #
FPEO f1oa Checkauim
PEL Drata Byte 1 | CT3 | CT2 CT1 CTO 3D_CH ool el CCo
_present
=1
PBZ Data Byte 2 Reserved (00 a3F2 SF1 SF0 S5l =30
FE3 Drata Byte 3 Format depends on coding type (1e. CTO..CT3)
PB4 Diata Byte 4 | CA | CA6 CAL cad CAT CA2 Cal cAl
7
PBS Data Byte 5 | DM | LEV3 | LEV2 L3Vl L3vVO Rwd( LFEF | LFEF
_IN BL1 BLD
H
PBA Drata Hyte 6 Reserved (00 3D_CC4 | 3D_CC 3D Cc2 3iD_C | 3D_C
3 C1 Cco
FE7 Drata Byte 7 Reserved
FE2 Drata Byte 8 Reserved
FR? Diata Byie 9 Reserved D)
PE10 Data Byte Reserved
10
PE11- n a Reserved
PB2T

2-2. InfoFrame for Multi-Stream Audio

For multi-stream audio, a new metadata packet is not defined and infoframe that is
defined by existing high-speed wired interface standard is used. If aplurality of active
audio streams is transmitted by using multi-stream audio sample packets, accurate
audio infoframe may be transmitted at least once per two video fields. In this case, the
audio infoframe may be used to describe the audio features of all active audio streams.

If there are some changes that are included in an audio stream that may be displayed
by the start of anew audio stream, and aplurality of new audio streams, or an audio
infoframe, amodified accurate audio infoframe may be transmitted no later than one
video field followed by afirst non-silent audio sample that is affected. This may occur
just before the first audio sample that is affected is transmitted. An audio infoframe
may be transmitted before the firstly affected sample in terms of one bit audio stream.

Alteration of InfoFrame

In the case of the exemplary embodiment (the fourth and sixth exemplary em-
bodiments of the 3D audio sample packet, and the second, third, fifth, and sixth
exemplary embodiments of the multi-stream audio sample packet) using the stream_ID
unlike the exemplary embodiment described above, the stream_ID may be included in
an audio infoframe as shown below in Table 42.

In Table 42, stream_ID indicates stream ID of acurrent audio infoframe, and
stream_count indicates the number of the entire transmitting audio stream. In the
exemplary embodiment described above, the infoframe is not modified as the way of
transmitting samples in four sub-packets composing the body of the multi-stream audio
sample packet instead of using a stream identifier.

Table 42 Modified InfoFrame
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Table 42-1 Audio InfoFrame Packet Header

Brte/Bité# 7 [ 5 El 3 2 1 0

HED Packet type = OxE4

HEI1 Version Number = 0x01

HEZ 0 | i | i | Length = 10(0x04)

Table 42-2 Audio InfoFrame Packet contents

Packet CEA-261-D 7 & 5 4 3 2 1 0

Byte # Byte #

PEO fn. & Checkaum

PE1 Diata Byte |CT3 | CT2 CT1 oTo 3D CH o ol cco
1 _present

PB2 Diata Byte Reserved (I SF2 SF1 SF0 a1 330
2

FE3 Diata Byte Format depends on coding type (i.e. CTO..CTI)
3

PB4 Diata Byte | CA [ CAS CAS Cad CAT cal Cal cal
4 7

PBS Diata Byte | DM | LEV3 | L3V2 L3Vl L3VOD Rewd(l LFEP | LFEF
5 _IN BL1 BLO

H

PB& Diata Byte Reserved (I 3D CC4 | 3D _CC 3D CC2 3D C | 3D C
] 3 1 co

PET Data Bryte Reserved() Stream_count-1 Stream_ID
7

PBEE Diata Byte Reserved(
8

FE? Diata Byte Reserved(D
9

FE10 Diata Byte Reserved(
10

FE11- fnoa Reserved()

PB27

3-1. EDID for 3D Audio

Information in an audio feature and speaker allocation on 3D audio may be included
in EDID using one of the following methods (1) by modifying related art short audio
descriptor and speaker allocation data block, (2) by defining new data blocks in a
reserved area for audio-related blocks from Extended Tag Codes, and (3) by defining
one new data block in areserved area of HDMI Audio Data Block from Extended Tag
Codes.

For example, an EDID data block written in CEA-861-F (or D or E) may be used to
indicate all of the sink audio features and the speaker allocation support. Sink audio
feature and speaker allocation support are displayed on a series of short audio de-
scriptors located in data block collection of the CEA Extension. These data comprise
parameters that are related to each encoding which is the same as an audio encoding
list supported by a sink and as the number of channel supporting formats thereof.
Speaker alocation descriptor may be included in data block collection, and may be
required in asink supporting multi-channel (up to 8 channels) L-PCM for 2D audio or
multi-channel (up to 8 channels) one bit audio.

First Exemplary Embodiment
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However, when a sink supports multi-stream audio and/or 3D audio transmission in
the exemplary embodiments, HDMI audio data block (High Speed Cable Interface
Audio Data Block) with an extended tag code 18 may be used to indicate a 3D audio
feature, a 3D speaker allocation, and a multi-stream audio feature.

If asink supports 3D audio transmission, the HDMI audio data block comprises more
than one HDMI 3D audio descriptor (HDMI_3D_AD) with four bytes. The HDMI
audio data block may include one HDMI 3D speaker alocation descriptor
(HDMI_3D_SAD) followed by last HDMI 3D audio descriptor.

When a sink supports multi-steam audio transmission but does not support 3D audio
transmission, an HDMI audio data block may include more than one CEA short audio
descriptor (CEA_SAD) following 3 bytes. CEA short audio descriptor is displayed in
CEA-861-F (D or E).

When the sink supports multi-stream audio transmission and 3D audio transmission,
HDMI audio data block comprises more than one CEA short audio descriptor
following HDMI 3D speaker allocation descriptor. For more information, see Table 43.

The above-mentioned HDMI 3D audio descriptor indicates the support for audio
encoding that is defined in CEA-861-F (also D or E). A high-speed wired interface
apparatus may support a 3D audio format following TTA (10.2ch), SMPTE2036-2
(22.2ch), and IEC62574 (30.2ch). A detailed content of Table 49 will be described in
Table 45. These tables are categorized by the audio format code that is specified in
Table 24 and Table 26 of CEA-861-F (also D or E).

HDMI 3D speaker allocation descriptor as described above may be included in
HDMI audio data block, and may be required in asink supporting 3D audio. The
structure of an HDMI 3D speaker allocation descriptor is shown in Table 50. Sink
shows an audio ability by indicating apair of speakers, and sets the corresponding flag.
HDMI 3D speaker allocation descriptor may comprise 4 bits ACAT field, and these
indicate the type of audio channel allocation standard. A detailed content of Table 52
will be described in Table 50. CEA short audio descriptors may also be comprised in
HDMI audio data block, and may be required in a sink supporting multi-stream audio
transmission. These descriptors describe an audio feature of each audio stream.
Maximum channel count islimited to 2 channels on each audio stream, but it may be
more according to the exemplary embodiment.

Table 43 HDMI Audio Data Block
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Byte/Bit # 7 ‘ 6 ‘ J 4 ‘ 3 | 2 | 1 | 0
1 Tag cod=7(U ze Extended L*=Length of following data block
T ag) parload (in_bytes)
2 Extended Tag Code = 18 (Ox 1d)
3 NUM_HDML_3D_AD (=X) | NUM_CEA_SAD(=Y) | M ax_Stream_coun

(if NUM_HDMI_3D_AD>0)

@~ HDM 3D AD 1

(if NUM_HDMI_3D_AD>0)
HDMI_3D_AD_X
(if NUM_HDMI_3D_AD>0)
HDMI _3D_SAD
(if Max_3tream_C ount.1>0 and NUM_CEA_3AD>0)
CEA_SAD 1

(3*X+1)~(3*X+4)

IN*¥~(n+3

(N+4)~(N+i)

(N+(3*%+1)) M K3*Y+3) | (if Max_Stream_C ount-1>0 and NUM_CEA_3AD>0)

) CEA_SAD _Y
[404] * The length of the following data block payload (in bytes), 2 + 4*X + 4 + 3*Y
[405] **3+4 X+ 1
[406] It is as follows to describe each field of HDMI audio data blocks that have been ii-
lustrated in Table 43 above.
[407] NUM_HDMI_3D_AD: [3 bits] indicates the number of HDMI 3D audio descriptors.
[408] NUM_CEA_SAD:[3 bitg] indicates the number of CEA Short Audio Descriptors.
[409] Max_Stream_Count-l: [2 bits] indicates the number obtained when 1is subtracted
from the maximum stream count. Refer to Table 44.
[410] HDMI_3D_AD: HDMI 3D Audio Descriptor.
[411] HDMI_3D_SAD:HDMI 3D Speaker Allocation Descriptor.
[412] CEA_SAD CEA: CEA Short Audio Descriptor).
[413] Table 44 Max_Stream Count 1field
[414] Max_Stream Count-1” Description
al} Do not support Multi-Stream Audio
01 2 audio streams
1m0 3 adio streams
11 4 aadio streams
[415] Table 45 HDMI 3D Audio Descriptor for Audio Format Code = 1 (LPCM)
[416] Byte/Bitd 7 f 3 4 3 2 1 0
1 ] il a a Audio Format Code = 0001%
2 ] il a Max Humber of chammelsl
3 a 192 ¥Hz | 176.4kHz | 96 kHz |EE2 kH=z | 48 kHz 441 32 kHz
kHZ
4 a a 1} 1} 1} 24 hit 20 hit 14 hit
[417] Table 46 HDMI 3D Audio Descriptor for Audio Format Codes 2 to 8
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[418] Bte/Bit# 7 f 3 4 3 ‘ 2 | 1 | ]
1 I} a a 1} Audio Format Code
2 a ] ] Max Number of channels1
3 a 192 kHz | 176 4kH 8 kHz 28.2 43 kHz 44.1 32 KHz
z Kz ¥HZ
4 Maxithwm bit rate divided by 2kHz

[419] Table 47 HDMI 3D Audio Descriptor for Audio Format Codes 9 to 13

[420] Evte/Bitd 7 3 3 4 3 2 1 0
1 1] 1] 1] 0 Aundio Format Code
2 1] 1] 1] Max Humber of channels1
3 a0 192 kHz | 176.4kH | 96 kHz 882 48 kHz 44.1 32 kHz
z kHz kKHZ
4 Aundio Format Code dependert value

[421] Table 48 HDMI 3D Audio Descriptor for Audio Format Code 14 (WWA Pro)

[422] Byts/Eit# 7 f 3 4 3 2 1 i
1 a a a a Audio Format Code=1110%0
2 ] ] ] Wax Number of charmels1
3 ] 192 kHz | 176 4kH 06 kHz 382 48 kHz 44.1 32 KH=z
z kH= H=
4 Reserved (0) Profile

[423] Table 49 HDMI 3D Audio Descriptor for Audio Format Code 15 (Extension)

[424] Eyte/Eit# 7 [ 5 4 3 2 1 ]
1 ] a a a Audio Format Code = 11110
2 a 1} 1} Max Number of channels]
3 0 192 kHz | 176 4kH 96 kHz 282 48 kHz 441 32 kHz
z kHz kHZ
4 Audio Format Code Extension a ] a

[425] Table 50 HDMI 3D Speaker Allocation Descriptor for 10.2 channels (TTA Standard)

[426] BYL:B”" 7 6 3 4 3 2 1 0
PE1 FL%ER BL%’BR FL%ER BC BL/BR FC LFEl | FLFR
TERILT | oo .. TpFL/Tp
PE2 op | GLER | TeBC | LFEz | LSRS | T#C | TeC el
- ; 0 0 |Lsaipq | TPLSTPR | BELEL | oo | TeBLAEE
5 FR R
PB4 ACAT (=0X01) 0 0 0 0

[427] Bit presented in bold letter in Table 50 above is the specified speaker associated with
the 10.2. channels.

[428] Table 51 HDMI 3D Speaker Allocation Descriptor for 22.2 channels
(SMPTE2036-2)

[429]
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BYtZBi‘ 7 6 J 4 3 2 1 0
pg1 | FLW/FR | BLCBR | FLCIFR | g BL/BR FC LFE1 FL/FR
w c c
Tp &L /T ! TpFL/Tp
PB2 "SE | | SL/SR | TpeC LFE2 L3RS | TpFC TPC i
TpLE/TpR | BUFL/BL TpBL/Tp
0 0 0 .
PB3 L SdLRd s i BtFC R
PB4 ACAT (=0X02) 0 0 0 0

Bit presented in bold letter in Table above isthe specified speaker associated with the
22.2. channels.
Table 52 HDMI 3D Speaker Allocation Descriptor for 30.2 channels (IEC62574/Ed.

1)

EvteBit

. 7 6 5 4 3 2 1 0
FLWF | BELCER | FLC/FR
PEI o G p BC EL/BR FC LFE1 FLFR
TPSILIT | o oo TpFL/Tp
PE2 sp | SL/SR | TpBC | LFE2 LSRS | TpFC TpC R
LSILR | TpLS/Tp | BIFL/Bt TpBL/Tp
PE3 0 0 0 1 B FR BiFC AR
PE4 ACAT (=0XD3) 0 0 0 0

Bit presented in bold letter in Table above isthe specified speaker associated with the
30.2. channels.

In the first exemplary embodiment, speaker allocation of multi-channel 3D audio
data is described with 3 bytes, but this ismerely an example. More speaker allocation
information may be needed for a 3D audio data of more than 30.2 channels, and 3D
speaker allocation descriptor may display speaker allocation by using more than 4
bytes in this case.

Table 53 Audio Channel Allocation Type (ACAT) Field

ACAT3 ACAT2 ACAT1 ACATO D escription

0 0 0 0 Reserved

0 0 0 1 Refer to 10 2 channels (TTA
Standard)

0 0 1 1] Refer to 22 2 channels (SMPTE2036
-2)

0 0 1 1 Refer to 30 2 channels (IEC&ZiT4/Ed
)

0 1 a 0 Reserved

1 1 1 1

Meanwhile, remaining values of bits of ACAT field may be used by being alocated
in various channel types (eg Dolby, USC, or aformat of ITU-R which will be stan-
dardized in the future) in accordance with the manufacturer.

The second exemplary embodiment

Unlike the first exemplary embodiment, the second exemplary embodiment modifies
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the audio data block. In particular, areserved area of CEA Short Audio Descriptor may
be used to extend and display max number of channel. For example, it may be
extended by using Byte 1[7] and Byte 2 [7] as shown in Table 54 below. Thus, 3D
audio may be represented. CEA Short Audio Descriptor may hold adifferent field area
in accordance with audio format.

[440] Table 54- 1 CEA Short Audio Descriptor for Audio Code=1 (LPCM)

[441] Bits
Eytett 7 3 [5 [4 [3 Z [1 [o
1 F17=0 Audio Famat Code = 0001 Max Number of channels — 1
2 F27=0 192 kHz | 176.4 98 kHz 882 kHz | 4% kH=z 441 kHz | 32 kH=Z
kHz
3 Fi7=0 Fa6=0 Fi5=0 Fi4=0 Fi3=0 24 hit 20 hit 16 hit
[442] Table 54-2 CEA Short Audio Descriptor for Audio Codes 2 to 8
[443] Bits
Eiytedl 7 6 [5 [4 [3 2 [1 [0
1 F17=0 Audio Format Code Max Number of channels — 1
2 F27=0 192 kHz | 176.4 96 kHz 882 kHz |48 kHz 441 kHz |32 kHZ
kHz
3 MMaitnum bit rate divided by & kHz
[444] Table 54-3 CEA Short Audio Descriptor for Audio Codes 9 to 15
[445] bits
Bytef T a | 5 | 4 | 3 2 | 1 | a0
1 F17=0 Audio Foarmat Code Max Mumber of channels — 1
2 F27=0 192 kHz [ 176.4 98 kHz 882 kHz |48 kHz 441 kHz | 32 KHE
kHz
3 [Defalt=0, unless Defined by Audio Codex Vendor]

[446] ACAT (Audio Channel Allocation Standard Type) may be set by modifying speaker
allocation data block independently from the second exemplary embodiment. ACAT
may be identified by using Byte 3 [7:4], which is areserved area of speaker allocation
data block payload, speaker allocation data block for each type may be defined as a
separate new table. The position of the ACAT field may be defined in a different
position within the range of Byte 2 [7:3] ~ Byte 3 [7:0].

[447] Asillustrated in Table 55 below, ACAT=0001 may indicate 10.2 channels of TTA
standard, and ACAT=0010 may indicate 22.2 channels.

[448] Table 55 Speaker Allocation Data Block Payload (Refer to CEA86 1-E)

[449] bits
Erte# 7 i] 5 4 3 2 1 1]
1 FLW/FRW | RLC/RRC | FLCO/FRC RC REL/ER FC LFE FL/FE
2 Fa7=0 F2a=0 F25=0 F24=0 F23=0 FCH TC FLH./FEH
3 F37=0 F3a=0 F35=0 F34=0 F33=0 F32=0 F31=0 F30=0
[450]  Table 55-1ACAT Field
[45]_] ACAT description
0000 Refer to CEA%61-D(E,F)
0001 Refer to 10.2 channel
(TTA Standard)
0010 Refer to 22.2 channel
(SMPTE2036-2)
0011-1 111 Reserved
0011-1 111 Reserved
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Table 55-2 Speaker Allocation Data Block Payload (for 22.2 channel)

Bytedhit 7 4] 5 4 3 2 1 a
1 LFEZ SILMAIR FLC/FLR EC EL/EE FC LFEl FL/FR
] EtFC | BIFL/BIFE | TpBC | TpelLiTpalR | TpBL/IpER | TpC | TpFC | TpFL/TpFR
3 ACAT = 00100 ] a ] a
Table 55-3 Speaker Allocation Data Block Payload (for 10.2 channel)
Bytedihit 7 f 5 4 3 2 1 ]
1 CH LCRC LEB/RE LER3 LFEZ LFEl C LR
2 1] 1] 0 0 0 0 1] 0
3 ACAT = 0010k ] ] a

However, the allocation data block of a speaker may be defined differently in ac-
cordance with the manufacturer. In this case, aplan of enhancing compatibility may be
considered by utilizing acommon speaker placement in accordance with the manu-
facturer. Table 56 below shows the SMPTE2036-2 standard for 3D audio of 22.2
channels. Bit presented in bold letter corresponds to common speaker placement of
several manufacturers.

Table 56 Speaker Allocation Data Block Payload 2 (Refer to CEA861-E)

Bits
Eyie 7 5 5 T 3 2 1 I
1 FLW/FRW | RLC/RRC | FLC/FRC RC RLER FC LFE FL/FR
2 F27=0 F26=0 F25=0 F24=0 F23-0 FCH TC | FLHFERH
3 F37=0 Faé=0 F35=0 F34=0 F33=0 Faz=0 F31=0 F30=0
Table 56-1 ACAT Field
ACAT Description
goan Refer to CEAS61-D(EF)
oool1 Refer to 10.2 chatmel
(TT&4 Standard)
aoin Refer to 22.2 charmel
(SMPTE2036-2)
ooll~1111 Reserved
Table 56-2 Speaker Allocation Data Block Payload (for 22.2 channel)
Bytef/tit 7 5 5 4 3 2 1 0
1 FLWFEW | RLC/RRC FLCFRC | RC | RLRR | FC | LFE FLFR
2 TpBC | TpSIL/TpSIR | TpBL/TpBR | LFEZ | SIL/SIR | FCH | TC | FLHFRH
3 ACAT = 00100 0 0 BiF C | BIFL/BiFR
Table 56-3 Speaker Allocation Data Block Payload (for 10.2 channel)
Eytefibit 7 5 3 ] 3 z 1 0
1 FLW/FRW | RLC/RRC | FLC/FRC RC | RL/RR | FC LFE FLFR
(LB/RE) (LSRS)
2 TpBC Tp3ILTpsIE | TpBL/TRpER LFE2 SILAIR FCH TC FLH.FRH
3 ACAT = 0010b 0 0 EtFC | BIFL/EWFR

However, ACAT field isnot defined separately in the exemplary embodiment of the
speaker allocation data block payload described above, and classification of each type
(eg 10. 2ch (TTA), 22.2ch (SMPTE2036-2), 13.1 ch (Dolby)) may be available in the
source after checking the position and types of bits that are set in the speaker alocation
data block payload. Accordingly, the number of channels that are available through
modified audio data block may be known.
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[467] Third Exemplary Embodiment

[468] The third exemplary embodiment is not defined in the HDMI audio data block, but
newly defines "Extended Speaker Allocation Data Block" type in the Extended Tag
Code of EDID without having to define anew data block from the HDMI audio. The
size of the new data block will be available up to a maximum of 32 bytes. Table 57
gives an example of acase of 4 bytes. The size of ACAT may be modified based on
the needs of the user..

[469] ACAT isidentified by using reserved area (Byte 3 [7:4]), and speaker allocation data
block for each type is defined. The configuration of payload may be the same as the
exemplary embodiment described above. Of course, ACAT field may be located in
different area other than the reserved area as described above.

[470] A remaining bit value of the ACAT field may be used by being allocated to various
channel types (e.g. , Dolby , USC, or ITU-R format that will be standardized in the
future) in accordance with the manufacturer.

[471] Table 57 Modified Speaker Allocation Data Block

[472] Extended Tag Type of Data Block
Codes
] Wieo Capability Data Block
1 Vendor-Specific Wideo Data Block
2 Reserved for VESA Video Display Dewce Information Data Block
3 Reserved for VEZA Video Data Block
4 Reserved for HDMI Video Data Block
3 Colotsetry Data Block
f... 15 Reserved for video=relaesed blocks
16 CEA Mrscellaneous Audio Fields
17 Vendor —Specific Audio Data Block
12 Reserved for HDMI Audio Data Block
19 Exiended Speaker Allocation Data Eleck
20...3 Regerved for audio-related blocks
32,255 Reserved for general
[473] Table 57-1ACAT Description
[474] ACAT description
ooon CEAZAL-INE,F)
oot 102 chanmel
(TTA Btandard)
ooin 222 chatmel
(SMPTE2036-2)
no11-1111 Reserved
[475] Table 57-2 Extended Speaker Allocation Data Block Payload(for 10.2channel)
[476] Eytefiit 7 B 5 4 3 F] 1 0
t
1 FLW/FRW | RLC/RRC FLC/FRC RC RL/RR FC LFE FL.FR
2 TBC TpSIL/TpsIR | TRBEL/TpER | LFE2 | BILAIR FCH TC | FLHFRH
3 a a a LEdRad | L3RS | TpL3/TpR3 | BtFC | BtFL/BFR
4 ACAT = 0001k i i i i

[477] Table 57-3 Extended Speaker Allocation Data Block Payload(for 22.2channel)
[478]
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Bytet#/bi 7 ] J 4 3 2 1 0
t
1 FLW/FRW RLC/RRC FLCFRC RC RL/RR FC LFE FL/FR
2 TpBC TpSILTpSR | TpBL/TpBR LFE2 SIL/SIR FCH TC FLH/FRH
3 0 0 0 LSdRSd | LSRS | TpLSTpRS | BtFC | BtFL/BtFR
4 ACAT = 0010b 0 0 0 0
[479] Table 57-4 Extended Speaker Allocation Data Block Payload(for 30.2channel)
[480] B yteti/ti 7 I 3 4 3 z 1 i}
t
1 FLW/ FRW ELC/RRC FLC/FRC RC RELRE FC LFE FLFR
2 TpBC Tp SIL/TpSIR | TpBL/TpBR LFE2 SIL/SIR FCH TC FLH/FEH
3 1] 1] 0 L54/R5d | LSRS | TpLS/Tp RS | BiFC | BiFL/BiFR
4 ACAT = 0011k 1] 1] 0 1]

[481] Fourth Exemplary Embodiment

[482] The fourth exemplary embodiment is similar to the third exemplary embodiment, but
it isdifferent in that data blocks are added in extended tag codes after defining the data
block for a speaker alocation standard type (e.g. 10.2ch(TTA), 22.2ch(NHK), 13.1
ch(Dolby)).

[483] For example, the block tag code 19 may indicate speaker allocation data block for
TTA 10.2 channels, the data block tag code 20 may indicate speaker allocation data
block for NHK 22.2 channels, and data block tag code 21 may indicate speaker al-
location data block for Dolby 13.1 channels.

[484]
[485] Table 58 Modified Speaker Allocation Data Block
[486] Extended Tag Type of Data Block
Codes
a Wieo Capability Data Block
1 Vendor-Specific Wideo Data Block
2 Reserved for VE3A Video Display Device Information Data Block
3 Resgerved for VESA Video Data Block
4 Reserved for HDMI Video Data Block
5 Colotmetry Data Block
6..15 Reserved for dec—relaesed blocks
16 CEA Mrscellaneous Audio Fieds
17 Vendor <Specific Audio Data Block
13 Reserved for HDMI Audio Data Block
19 HDMI Speaker Allocation Data Block for 102ch(TTA)
20 HDRMI Speaker Allocation Data Bbcek for 22.2ch(NHE)
21 HDMI Speaker Allocation Data Bleck for 13.1ch(Dobhy)
22..31 Reserved for audio-related blocks
32,255 Reserved for general
[487] Table 58-1 Speaker Allocation Data Block payload(for multi-channel)
[488] Bytefi/tit 7 g 3 g 3 z 1 0
1 FPos? - - - - - - Pos0
2 Pos 15 - - - - - - Pos®
3 Pos.23 - - - - - - Fosld
4 Pos31 - - - - - - Fosl24

[489] Fifth Exemplary Embodiment
[490] The fifth exemplary embodiment defines an extended audio data block. The extended
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[499]
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audio data block corresponds to the value of an extended tag code. And the extended
audio data block comprises more than one extension CEA short audio descriptor. Each
extension CEA short audio descriptor comprises information on the number of
channels. In this case, the size or the format of each field may be the same as a short
audio descriptor of an audio data block, but it may be defined differently.

Table 59 Extended Audio Data Block

Extended Tag Type of Data Block
Codes
a Yieo Capability Data Block
1 ¥ endor-Specific Video Data Block
2 Reserved for VESA Video Display Device Information Data Block
3 Reserved for YVEZA Video Data Block
4 Reserved for HDMI Video Data Block
5 Colommetry Data Block
g...15 Reserved for wideo=relaesed blocks
16 CE& Dlrscellaneous Audio Fields
17 Vendor —3pecific Audio Data Block
18 Reserved for HDMI Audio Data Block
19 Exiended Awdio Data Block (includes one or more Exiended Short Audio
Descrip tors)
20 Ezxtended Spedkier Allocation Data Block
21 Multipgle Audio Stream Data Block
22..31 Reserved for audio-related blocks
32,255 Reserved for general
Table 59- 1 Extended Audio Data Block
Bytefihit T f 5 4 ‘ 3 ‘ 2 | 1 | 1]
FEI Tag Code=7 (U3E Ezxtended | Length = total mumber of extension audio bytes
Tag) following chis byte
PBZ Extended data Block Tag Code =13k
PB3
PE4 Extended CEA Short Audio Descriptor 1 (Refer to table B*235)
PBS
FB N-2
PE N-1 Extended CEA Short Audio Descriptor X (Refer to tahle 8+25)
FE N
Table 59-2 Extended CEA Short Audio Descriptor
Brytefbit T f 5 4 | 3 2 1 ‘ a0
FE1 1] Uncompressed Audio Max nwmber of channels - 1
Format Code = 00 or
01
FE2 1] 192kHz 176.4kHz | 96kHz | 28 21kH= 48kHz | 44.1kH=z | 32kHz
FE3 1] 1] 1] 0 1] 24hit 20hit l6hit

An extension CEA short audio descriptor may comprise uncompressed audio format
code as illustrated in Table 59 above. The uncompressed audio format code may be
defined as follows.

Table 60 Uncompressed Audio Format Code

Uncompressed Audio Format C ode Description
00 FCM
01 One Bit Audio

10

Ee B
11 served
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Table 61 Extended Speaker Allocation Data Block

Extended Tag Type of Data Block

Codes
a Vieo Capahility Data Block
1 Vendor-3pecific Video Data Block
2 Reserved for VEZA Video Display Dewice Information Data Block
3 Reserved for VE3A Video Data Block
4 Reserved for HDMI Video Data Block
5 Colomm etry Data Block

f...15 Reserved for video=telaesed blocks
1a CEA Mrscellaneous Audio Fields
17 Vendor —3pecific Audio Data Block
12 Reserved for HDMI Awdio Data Block
19 Extennded Audio Data Block (includes one of more Extended Short Audio

Desctiptors

20 Extended Speaker Allocation Data Block
21 Multiple Audio Stream Data Block

2.3 Reserved for audio-related blocks

32,455 Reserved for general

Table 61-1 Extended Speaker Allocation Data Block

Biytediiti T & 5 4 3 2 1 ]
t
FE1 _ Length = total number of extension audio
Tag Code=7 (USE Extended Tag) bytes following chis byte (=5 byte)

FB2 Extended data Block Tag Code =13h

PE3 FLw/FEw | RLC/RRC FLC/FRC R RL/EE FC LFEl | FL/FR

PB4 TpBC Tp3IL/TplIR | TpBL/TpER LFEZ | 3iLM3§R | FCM TC FI;;I;"F

PBS TpLiaf BtFL/B
] ] 0 L3dlEd [ L3/R3 TR BtFC \FE

FE& ACAT(Audo Channel Allocation Type) I 0 i i

Table 61-2 ACAT Description

[ACATS | ACATZ [ ACATL [ ACATD Degcription
1] 1] 0 0 Refer to CEARS1-Dior E, F)
1] 1] 0 1 Refer to 102 chatmels (TTA Standard)
0 0 1 0 Refer to 22.2 chamnels (SMRTE 2036-2)
0 0 1 1 Refer to 30.2 charmels (IECA25T4Ed 1)
1] 1 0 0 Reserved
1 1 1 1

In this exemplary embodiment, the payload of an extended speaker allocation data
block isillustrated in the following table. The shaded areaisused for speaker al-

location of each channel allocation type.

Table 62 Channel Allocation Compatibility
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Byt efibit 7 6 J 4 3 2 1 0
PB1 FLW/FR RLCRRC | FLC/FRC RC RL/RR FC LFE1 FL/FR
PB2 T[:II3VC TpSIL/Tp31 | TpBL/TpB LFE2 SIL/SIR FcH TC FLH/FR
PB3 0 l; ?) LSd/LRd LS/IRS TpLS/TpR BtFC BtF ||_-|."B tF
PB4 ACAT(AucUo channel  Allocation  Type) 0 § 0 E
[511] B ytedi/bit 7 é 3 4 3 2 1 0
FE1 FLW, FE | RLC/RRC FLCFRC Rz RL/RR FC LFE1 FL.FR
PEZ T;EC Tp3ILTp3l | TBL/TpE LFEZ2 BILMAIR FCH TC FLHFR
FE3 ] 1; 13 L3dLRd | L3/E3 Tal 3 TpR E{FC BtF]I_-IthF
PE4 ACATCAudio channel Allocation Typé I} g a E
[512] Extedifbi 7 @ 5 4 3 2 1 0
PEltl FLW/FER RLC/ERC FLC/FRC RC RL/RR FC LFE1 FL.FR
PEZ T:];C TpSIL/TpSI | TpBL/TpB LFE2 SIL/SIR FCH TC FLHTFR
FEZ I} 1§ 1§ LE3dLE LE/ES TpL3/TpE | BiFC BtFII:IthF
FE4 ACAT(Audio charnel Allocation Type) : a g a lD{
[513] Brytetiibi 7 f 3 4 3 2 1 0
PEtil FLW/FR RLC/ERC FLC/FRC RC RL/ER FC LFE1 FL/FR
FEZ TPWBC TpSIL/TpSI | TpBL/TpB LFEZ2 SIL/SI FCH TC FLH/FR
R R R H
PEZ a 0 0 L5/AR | LSRS | TpLSTpR | BiFC | BiFL/BiF
FEBE4 ACATAudo channel Allocation Type) a ] I;IS ] l;
[514] EDID/CEC for New Speaker Position
[515] In the exemplary embodiments, a speaker position data block for transmitting new
speaker position information to the source may be defined. The datablock comprises
an arranged coordinate value and placement angle value of every speaker that is
connected to the sink. The source may be used in various processing such as down
mixing or object audio coding through this information. Since the value of extended
tag code of the table below is one exemplary embodiment, the speaker position data
block may be used by being defined with several data blocks that are defined above.
[516] Table 63 Speaker Position Data Block

[517]
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Extended Tag Type of Data Block

Codes
0 Wieo Capability Data Block
1 Vendor-Specific Video Data Block
2 Reserved for VESA Video Display Device Information Data Block
3 Reserved for VESA Video Data Block
4 Reserved for HDIMI Video Data Block
5 Colonmetty Data Block

6..15 Reserved for video=rdaesed blocks
] CEA Miscellaneous Audio Fields
17 Vendor -Specific Audio Data Block
18 Reserved for HDMI Audio D ata Block
19 Reserved for audio-relaed blocks
20 Speaker Positiiiii Data Bkck 1
21 Seaker Positiiiii Data Bkck 2
22 Speaker Positiiiii Data Bkck 3
23 Speaker Positiiiii Data Bkck 4
31 Reserved for audao-telaed blocks

32...255 Reserved for genera

The speaker position data block may be defined by the following table. Byte [1] ~ [5]
store position information of one speaker. Byte [6] ~ [30] store speaker position in-
formation in accordance with the same method. Byte 31 and 32 are defined as a
reserved area.

When using the method of the example, arounded up (N/6) speaker position data
block may be needed to correspond with N channel since one data block may transmit
amaximum of six speakers.

Table 64 Speaker Position Data Block

Evtef/bit 7 | 6 5 | 4 | 3 | 2 | 1 0
1 height Seaker_id Ang.S
2 Ang.7 | Ang.6 Ang.5 | Ang.4 | Ang.3 | Ang.2 | Ang.l Ang.0
3 Offset_x
4 Offset_y
5 Offset_z
6~10 2 gpeaker padiion data
11-15 3th speaker positiiiii data
1<~20 4' speaker podtien data
21-25 5' speaker position data
2<~30 6 ' speaker position data
31-32 reserved
Table 64- 1 Speaker_id field
Speaker id Description
nooon FL
noooi FR
onoio~11111

Transmission of speaker position information using CEC

FIG. 12 is aschematic diagram showing the transmission of speaker position in-
formation using the CEC.

Asillustrated in FIG. 12, when the source requests the speaker position of from the
sink, the sink may tell the information about the speaker position.
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[527]
[528] Transmitting Speaker Position Information using CEC
[529]

[530] 3-1 EDID for 3D Audio

[531] A new data block for multi-stream audio may be defined in extended tag code. The
multi-stream audio data block comprises a Max_stream_count-l field, and a CEA
Short Audio Descriptor area. Max_stream_count- 1indicates the number of streams to
be transmitted. There are more than one CEA Short Audio Descriptor, and they may be
defined in accordance with CEA861-D.

[532] Table 65 Multi Stream Audio Data Block

[533] Evtedi/hit 7 | 6 | 5 | & ] 3 2 1 i
1 Reserved Mlax_stream count
1
2 CEA Bhort Audio Descriptor 1
3
N CEA Short Audio Descriptor X
[534] Table 65- 1 CEA Data Block Tag Codes
[535] Extended Tag Type of Data Elock
Codes
] Wieo Capahility Data Block
1 Vendor-Specific Wideo Data Block
2 Reserved for VESA Video Display Dewce Information Data Block
3 Resgerved for VESA Video Data Block
4 Reserved for HDMI Video Data Block
5 Colometry Data Block
6..15 Reserved for Wdec=relaesed blocks
16 CEA Mrscellaneous Audio Fields
17 Vendor —Specific Audio Data Block
18 Reserved for HDMI Audio Data Block
18... Reserved for audio-related blocks
XX Mubltiple Audio Stream Data Block
231 Regerved for audio-related blocks
32455 Reserved for general

[536] Meanwhile, the Vendor-specific Data Block may be displayed whether multi-stream
video/audio is provided or not. The Vendor-specific Data Block uses amultistream _in
indicator field. When the sink supports multi-stream, multistream_indicator = 1.
However, multistream_indicator field may be defined in other areas of the data block
aswell asHDMI VSDB.

[537]

[538] Table 66 Vendor-specific Data Block

[539]
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Byt 7 6 5 4 3 2 1 0
et
0 V endor- specific tag code(=3) |_ength(=1)
1 24-bit IEEE Registration (0x000c03)
2
3
4 A B
5 C D
6 | Suppor | DC_40bi | DCJOi DCJOti DC Y444 | Rsvd(0) |R3cD©) | DVI_Du
s Al t t t a
7 Max_TMDS Clock
S Latenc | I_Latenc HDMI _ Rsvd(0) CNC3 CNC2 CNC 1 CNCO
¥_Fiel y_Fields Video_P
ds _Present resen
Present
(?) Video_Latency
(10 Audio_L atency
1 Interacted V ideo_Latency
(12) Inter actzd_Audio_L atency
(13) | 3D_pr 3D_Multi_Present Image_s iTe Rsvd(0) RsvAO) Multistre
egent at_indic
ator
a4) | vomivic LEN ] HDMI_3D_LEN
(15 [ ¢f HDMI_Vic_LEN>D
HDMI _VIC 1
HDMI_V IC_M
(if 3D_Multi_preset 01 or 1)
3D_3tructure ALL_ | 5.it
3D _@trucmare ALL 7.0
(if 3D_Mulli_preseiit 1)
3D MASK 7.0
3D_MASK 7.0
3D VIC1 | 3D_3tructure |
[540] Variousmulti-streams may be identified by defining the multistream_indicator using

extrabits.
[541]
[542] Table 67 Vendor-specific Data Block
[543]
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Byt 7 6 5 4 3 2 1 0
et
0 V endor- specific tag code(=3) |_ength(=1)
1 24-bit 1EEE Registration (0x000c03)
2
3
4 A B
5 C D
6 | Suppor | DC 40hi | DC_3CH | DC_3CH | DC Y444 Rsvd(0) | RSCD(0) | DVI_Du
s Al t t t a
Max_TMDS_Clock
8 Latent | I_Latenc HDMI _ Rsvd(0) CNC3 CNC2 CNC 1 CNCO
y_Fid | y Fields | Video P
ds _Present resen
Present
@) Video_Latency
(20) Audio_L atency
) Interacted V ideo_Latency
(12) Inter act* d_Audio_L atancy
(13) | 3D_pr 3D_Multi_Present It age size Multistream mode
esent
a4 | Homivicien ] HDMI_3D_LEN
(13 [ Gf HDMI_VIC_LEN>0)
HDMI _VIC 1
HDMI_V IC_M

(if 3D_Mulli_present 01 or 10)
3D_Structure ALL_ | Z.i:
3D_Structure ALL_7. 0

(if 3D_Mulli_present  10)
3D_MA3K_7.D
3D_MASK 7.0
3D_VIC1 | 3D_Structure |

[544] Second Exemplary Embodiment

[545] The first exemplary embodiment newly defines multi-audio stream data block using
extended tag code. The newly defined multi-audio stream data block comprises CEA
short audio descriptor area, the length of audio stream, and Max_stream_count field.
Since each field is the same as other exemplary embodiments described above,
overlapping description thereof is omitted.

[546] Table 68 Multi Audio Stream Data Block

[547] Extended Tag Type of Data Block

Codes
0 Vieo Capability Data Block
1 Vendor-Spedfic Video Data Block
2 Reserved for VESA Video Display D evice Information Data Block
3 Reserved for VESA Video Data Block
4 Reserved for HDMI Video Data Block
5 Colonmetry Data Block

6...15 Reserved for video=telaesed blocks
16 CEA Mrscell aneous Audio Fields
17 V endor —Specific Audio D ata Block
1S Reserved for HDMI Audio Data Block
19 Extended Audio Data Block (includes one or thiore Extended Short Audio

D escriptors)

20 Extended Speaker Allocation D ata Block
21 Multiple Audio Stream Data Block

22..31 Reserved for audio-telated blocks

32...255 Reserved for general
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[548]
[549]

[550]
[551]

[552]

[553]

[554]

[555]

[556]

[557]

[558]

59

Table 68- 1 Multiple Audio Stream Data Block

Eytedifhit 7 | é | 3 4 | 3 | 2 | 1 | i

FEI Tag Code=7 (U3E Extended Length = total nwmber of extension audio tetes
Tag) following this tnrte
FBZ Extended data Block Tag Code =13h
PE3 0 0 0 0 0 0 hlax_Stream _co
unt-1

PB4
FES CEA Short Audio Descriptor 1
PH&

PE N-2

PE H-1 CEA Short Audio Descriptor 1 2

PEB N

Third Exemplary Embodiment

Meanwhile, another method using an HDMI audio data block may be considered
similar to the first exemplary embodiment.

Extended tag code is newly defined. Asin the first exemplary embodiment, tag code
18 may be used to add extended HDMI audio data block.

The table below shows the structure of an extended HDMI audio data block.
Extended HDMI audio data block in accordance with the third exemplary embodiment
comprises Extended CEA Short Audio Descriptor (ECSAD), Extended Speaker Al-
location Descriptor (ESAD), and Multiple Audio Stream Descriptor (MASD).

Extended CEA short audio descriptor (ECSAD) comprises descriptors as much as the
value of Num_ECSAD field when the sink supports a 3D audio function. Extended
speaker allocation descriptor (ESAD) comprises one descriptor when the value of
Num_ECSAD field is more than 0, when the sink supports 3D-audio-channel function.
Multi-audio stream descriptor (MASD) includes a descriptor as much as the value of
the Num_MASD field when the sink supports multi-stream audio function.

The Max Stream_Count -1 field is defined as the number of maximum stream, which
the sink may recelve, -1. Audio stream for each view shows the same audio feature of
having the same coding type and sampling frequency since the audio stream transmits
multi-stream audio with one audio sample packet.

The Num_MASD field defines the number of extended short audio descriptor.
Num_MASD field may comprise up to seven extended short audio descriptors. When
Num_MASD field is 0, it means that this field does not support the 3D audio function.

The Num_ECSAD field defines the number of multi-stream audio descriptors that
are included in this data block. The Num_ECSAD field may include up to a maximum
of four multi-stream audio descriptors. If thisfield is 0, it means that the field does not
support multi-stream audio, and if Max Stream_Count- 1is not 0, at least more than
one MASD may certainly be defined. If ECSAD includes of method that is defined as
4 bytes, up to amaximum of 6 MASDs may be defined.

Table 69 Extended HDMI Audio Data Block



WO 2013/122387 PCT/KR2013/001130

[559]

[560]
[561]
[562]
[563]

[564]

[565]

[566]

[567]

[568]

[569]

[570]

60
Bytediihit ¥ | & | 5 4 | 3 | 2 | 1 | 0
PE1 Tag Code=7 (USE Extended Length = total mumber of extension audio bytes
Tag) following this tnrte
FEZ Extended data Block Tag Code =13h
PRI | Mex Steean Comt Num MASD Num ECSAD

FE4-FE6 | (ff Mum_ECBADD)

Extended CEA Short Descriptor 1

PB(I;I.-.3)~ (ff Num ECSAD(E)=0)

FB(HN-1) Extended CEA Short Deseriptor X
PE(H )~ (if Mum_ECIADCD =00
PB(H+3) Extended Speaker Allocation Descriptor

PB(M+N~ | (ff Dlax Stream Count-1>0 and Num MAISDCY D)

PB+6) Mlultiple Audio Stream Descriptor 1

FE(L 1)~ | (ff Max Stream Count 150 and Num MASDCY)0)
PE(L+1)

Multiple &udio Stream Descriptor ¥

X : The number of ECSAD
Y : the number of MASD
Table 69- 1 Stream Count- 1field

MaxStream Cound-1 Description
ao Do not support moultiple audio stream
01 2 audio streams
10 3 audio streams
11 4 audio streams

The third exemplary embodiment may consider alternatives that are transformed as
follows.

For example, the method of including only ECSAD in extended HDMI audio data
block, and of defining ESAD and MASD using other extended tag codes may be
considered.

In this case, two descriptors that are defined as another extended tag code may be
defined as one separate data block or as different data block. Max Stream_count -1in
field that isdefined in PB3 isincluded in adata block in which the multi-stream audio
descriptor is defined in the table described above.

Unlike the above, ECSAD and ESAD that are related to 3D audio areincluded in
extended HDMI audio data block, and MASD may be defined by using another
extended tag code.

The structure of ECSAD is described by referring to the table below. The structure
corresponds to the shaded part of the table.

As shown in the table at the bottom left, this descriptor may currently select only two
coding types of LPCM and DSD. However, other uncompressed audio formats may be
included by using areserved area of the UAFC field.

The number of channels may be selected up to a maximum of 32 since 5 bits are
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allocated.

[571] Table 70 - Extended CEA Short Audio Descriptor

[572] Table 70- 1 Extended HDMI Audio Data Block Structure

[573] Byte#.n"bit?|6|5 4|3|2|1|u

FE1 Tag Code=T (UZE Extended Length = total mamber of extension audio tetes
Tag) following this tnrte
PE2 Extended data Block Tag Code =13h
PB3 Max S“e?‘“ Count- Mum MASD Hum ECSAD
PE4~PE6 | (if Num_ECSAD(X)>0)
Extended CEA Short Descriptor 1
PEI(blIl-lE)-a (if Num_ECSAD(E)>0)
PE(H-1) Extendel CEA Short Descripior X
FE(N)~ (if Mum ECIADZD=D)
FPE(M+3) Extended Speaker Allocation Descriptor
FPE(N+4)~ | (if Ilax Stream Count-1>0 and Mum LIASDCY) 00
PR +4) Lilutiple Audio Stream Descriptor |
PEI(];-.Iju (if Mlax Stream Couwat-1>0 and Hum MASDCEI=0)
PB(L+1)
Multiple &udio Stream Descriptor ¥V
[574] Table 70-2 Uncompressed Audio Format Code field
[575] TAFC(Uncompressed Audio Format Code) Description
oo LPCII
0l DED
10 Reserved
11
[576] Table 70-3 Extended CEA Short Audio Descriptor
[577] Eyte/Bitd |7 6 [3 4 [3 [Z 1 1
PE1 o TAFC MMax Number of channels — 1
PE2 1] 192 kHz 176.4 96 kHz 282 kHz | 42 kH=z 441 kHz |32 kHZ
kHz
PE3 ] ] 1 ] 1] 24hit 20hit 1éhit

[578] However, the following alternative on the method above may be considered.

[579] The table below has extended the total size of the descriptor into 4 Bytes. In addition,
the audio format code was referred to the table that is defined in CEA861-E. Therefore,
all compression / non-compression coding types that are defined in CEA861-E may be
designated.

[580] Since the size of the descriptor isincreasing, the number of extended CEA short
audio descriptors (ECSAD) that may be included within the data block islimited to a
maximum of six descriptors. Meanwhile, up to four descriptors may be included in the
exemplary embodiment described above.

[581] In response to changes in each audio format code type, syntax of PB3 and PB4 are
defined in the same manner as the Byte 2 and 3 of Table 45 ~ 49 of CEA861-E.

[582] Table 71 - Extended CEA Short Audio Descriptor

[583] Table 71-1 Extended HDMI Audio Data Block Structure
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[584] Byttt T ] 6 | = 4 [ 3 [ 2z [ 1 ] ©
PB1 Tag Code=7 (USE Extended Length = tota number of extension audio bytes
Tag) following this byte
PB2 Extended data Block Tag Code =131
B3 Max S"eaT Count Hum MASD | Num EC'SAD

PB4-PB = | (if Num_ECSAD(XXD

Extend CEA rt Descriptor 1

PB(N-3)~ | (if Num_ECSAD(X)>0)

PBII-1) Extend EA Short Descriptor X
PB(N)~ (if Num_ECSAD(X)>0)
PB(N+3) Extended Speaker Allocation Descriptor
PB(N+4)~ (if Max Stream C ountl >0 and Num MASD(YpO)

PB(N+0) Multiple Audio Stream Descriptor 1
PB(1.-1)~ (if Max Stream C ount-1>0 and Num MASD(Y]*0)

PB(L+1)

Multiple Audio Stream Descriptor Y

[585] Table 71-2 Extended CEA Short Audio Descriptor

[586] Byte/Bit# 7 6 5 4 | 3 | 2 1 I
PEl 0 0 0 Max Mumber of channels — 1
PBEZ I} I} I} a Audio Format Code
FE3 i 192 kHz 176.4 98 kHz 22.2 kHz 43 KHz 441 1Hz 32 kHZ
kH=
FE4 i i i i 0 2dbit 20bit 1ahit

[587] The structure of ESAD is described in the third exemplary embodiment.

[588] The structure corresponds to the shaded areain the table below.

[589] ESAD may currently select speaker allocation information of up to a maximum of
30.2 channels. However, other speaker placement formats may be included by using
the reserved area of the ACAT field.

[590] Table 72 Extended Speaker Allocation Descriptor

[591] Table72-1 Extended HDMI Audio Block Structure

[592] Bytef/bit 7 | 6 | J 4 | 3 | 2 | 1 | 0
FBI Tag Code=7 (USE Extended Length = total number of extension audio bytes
Tag) following this byte
PB Extended data Block Tag Code =13h
PB3 Max Stream Count
1 Num MASD Num ECSAD

PB4-PBS | (if Num_ECSAD(X)>0)

Extended CEA Short Descriptor 1

PB(N-3~ | (if Num_ECSAD(X)>0)

PB(N-I) Extended CEA Short Descriptor X
PB(N)~ (if Num_ECSAD(X)>0)

PB(N+3) Extended Speaker Aliocation Descriptor
PB(N+4)~ (if Max Stream Count-l >0 and Num MASD(YpO)

PB(N-H5) Multiple Audio Stream Descriptor 1
PB(L-1)~ (if Max Stream Count-l >0 and Num MASD(YpO)

PB(L+1)

Multiple Audio Stream D escriptor Y
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Table 72-2 Audio Channel Allocation Type filed
A A A A D escription
(SR SR o
A A A A
T T T T
3 2z 1 10
0 0 0 0 |ERefer to CEAZ6]-D{or EF)
Refer to 102 channels TTA
Standard)
o o 1 0 | Refer to 222 channel g SMPTE2036-
4
00 1 1 |ERefer to 302 channelgIECA2574Ed
1)
01 0 0 |Reserved
1 1 1 1
Table 72-3 Extended Speaker Allocation Descriptor
Bytedti 7 6 5 4 3 2 1 a
t
FE1 FLWI/FRW RLC/RRC FLC/FRC RC RL/ER FC LFEl FL/FR
FBE2 TpBC TplL/Tp3lR | TREL/TpER LFEZ BILAIR FCH TC FLH/FEH
PE3 0 a0 a0 LadLRd | L3RS | Tpl3/TpR | BtFC | BtFL/B{FR
FE4 ACATCAUdD Channel Allocation Type) 0 0 ] 1]

[597]

[598]
[599]

[600]

[601]

[602]

[603]

[604]

The following table is ESAD. The shaded part of each table isused in speaker al-
location of channel allocation type.
Table 73 Extended Speaker Allocation Descriptors

Bttt 7 f 5 4 3 2 1 a0
t
PE1 FLWFRW | RLC/RRC FLC/FRC RC RL/ER FC LFE1 FL/FTR
FE2 TaBEC Tp3IL/Tp3IR | TpEL/THER LFE2 SILAEIR FCH TC FLH/FRH
FE3 a0 a0 a0 L3dTRd | L3R3E | TpL3/TpR | BIFC | BtFL/B{FR
FE4 ACATCARHS Chatnel Allocation Type) 1] 1] 0 1]
Bttt 7 f 5 4 3 2 1 0
t
FE1 FLW/FRW | RLC/RRC FLC/FRC RC RL/RER FC LFE1 FL/FR
FE2 TpBC Tp3IL/Tp3IR | ThBL/TpER LFE2 | ZIL/BIR FCH TC | FLH/FRH
PE3 a0 0 a0 L3dTRd | L3RS | TpL3/TpE | BtFC | BtFL/BiFR
FE4 ACAT(Audo Channel Allocation Type) a a a ]
Brteffitd 7 f 5 4 3 2 1 a
t
PE1 FLW/FRW RLC/RRC FLC/FRC RC RL/ERR FC LFE1 FLFR
FEZ TpBC Tp SIL/TpSIR | Tp BL/TpER LFE2Z | SIL/SIR FCH TC FLH.FRH
FE3 a0 0 a0 L3dLRd | L3RS | TplETpR | BIFC | BiFL/BiFR
FE4 ACATCAudio Channel Allocation Type) 0 1] 0 1]
B yted b 7 6 3 4 3 2 1 ]
t
PE1 FLWFRW RLC/RRC FLC/FRC RC RL/ER FC LFE1 FLFR
FB2 TpEBC Tp SIL/TpSIR | Tp BL/TpBR LFE2 SIL/STR FCH TC FLH.FREH
FE3 a0 a0 0 LSd/LRd | L3RS | TpLSTpR | BIFC | BiFL/BiFR
FE4 ACAT Ao Chanmel Allocation Twpe) a a ] ]

The following describes the structure of ESAD of the third exemplary embodiment.
The structure corresponds to the shaded area of the table.

CEA short audio descriptor that is defined in CEA861-E is still used. However, new
format that has partially modified/changed the placement or the size of existing field
may be defined by including each field that isincluded in the CEA short audio de-
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scriptor. This descriptor isincluded only in transmitting multi-stream audio, and at
least one descriptor may be included when it is being used.

[605] Table 74 Multiple Audio Stream Descriptor

[606] Table 74- 1 Extended HDMI Audio Data Block Structure

[607] Byteﬁ#‘hit?|6|5 4|3|2|1|n
FE1 Tag Code=7 (UZE Length = total number of extension audio teytes
Extended Tag) following this tte
FBZ Extended data Block Tag Code =13h
FE3 Max Jtream Num MASD Mum ECSAD
Count-1

FE4-FE7 | (if Hum_BECSAD(Z=0)

Extended CE& Short Descriptor 1

PB(I;I--AIju (f Hum ECSADCEI0)

PEM-1) Extended CE& Short Descriptor X
PE(H - (if Mum_ECSADCD =0
PE(N+3) Extended Speaker Allocation Descriptor

PE(N+4)-~ | (if Max Stream_Count-130 and Num MASD(Y)=0)

FE(N-+) Muliiple Audio Stream Descripior 1

FE(L- 1)~ | (if Max Stream Count-1>0 and Num MASD(Y)=0)
PE(L+1)

Muliiple Audio Siveam Descriptor ¥
[608] Table 74-2 Multiple Audio Stream Descriptor

[609] Byte#bit 7 | 6 | 5 I 4 I 3 | 2 |1 0
FE I
PB2 CEA Short Audio Descriptor for each Audio Format Code
PB3

[610] The table below is atable that has newly defined the structure of the multi-stream
audio descriptor. Instead of using CEA short audio descriptor asit is, anew descriptor
isused here.

[611] The number of channels of multi-stream audio is limited to two. Therefore, an un-
necessary channel count field isremoved from the descriptor and instead Max Number
of Stream - 1isdefined as 2-bit. At this time, Max_Stream_Count-I that is defined in
the extended HDM I audio data block is defined as a maximum value among
Max_Stream_Count -1 of each descriptor.

[612] Each table shows the descriptors for each audio format code.

[613] Table 75 Multiple Audio Stream Descriptor

[614] Table 75-1 Multiple Audio Stream Descriptor for Audio Format Code 1 (LPCM)

[615] Eyte/Bit# 7 4 | 5 | 4 | 3 2 1 | ]
FE1 1} Audio Farmat Code = 0001 a Mlax Stream Count-l
FE2 o 192 kH= 176.4 06 kHz 882 kH= 42 kHz | 441 kH= | 32 kHZE
kHz
PE3 1] 0 0 1] 1] 24hit 20bit léhit

[616] Table 75-2 Multiple Audio Stream Descriptor for Audio Format Code 2 to 8
[617]
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[618]
[619]

[620]

[621]

[622]
[623]

[624]
[625]

[626]
[627]

[628]

[629]
[630]

[631]

[632]
[633]

65
ByteBit# 7 6 1 s 1 4 1 3 2 i I

FEI 0 Audio Format Code 0 Max Stream_Zount-1

PB2 0 192 kHz 176 4 96 kHz SS.2 kHz 48 kHz 441 kHz 32 kHZ

kHz

PB3 Maximum bit fate dviied by 8kHz

Table 75-3 Multiple Audio Stream Descriptor for Audio Format Code 9 to 13

Eyte/Bitd 7 & | 3 | 4 T =1 Z 1 [ @
FE1 a Audio Format Code ] hlax Stream Count-1
FBEZ a 192 kH=z 176.4 986 kHz 282 kH=z 43 kHz 441 kH= 32 kHZ

kHz
PE3 Audio Format Code dependent walus
Table 75-4 Multiple Audio Stream Descriptor for Audio Format Code 14 (WMA
Pro)

Byte/Bit# 7 6 [ | 4 | = 2 1 I
FE1 1] Audio Format Code = 1110 0 hiax Stream_Count-1
FBEZ 1] 192 kHz 176.4 96 kHz #8.2 kHz 43 KHz 44.1 KHz 32 kHZ

kHz
|3=K] Reserved Profile
Table 75-5 Multiple Audio Stream Descriptor for Audio Format Code 15 ( extension)

Byte/Bité 7 é I | 4 E 2 1 [
FE1 1 Andio Format Code = 1111 ] hlax Stream Count-1
FEZ 1 192 kHz 176.4 98 kHz 8.2 kHz 43 kHz 44.1 kKHz 32 kHZ

kHz
FB3 Audio Format Code Extension 24 hit 20 hWit 16 hit

4-1. Application Scenario for 3D Audio and Multi-stream Audio

In the following, application scenarios for 3D audio and multi-stream audio in ac-
cordance with the first exemplary embodiment are provided. These examples
demonstrate the ability of asink apparatus for transmission of HDMI 2.0 source, 3D
audio and multi-stream audio.

Scenario for 3D Audio

FIG. 13 isaview showing how 3D audio samples may be transmitted from a Blu-ray
disk (BDP) to atelevision (TV). This example proposes as follows.

Source (ex. BDP) and sink (ex. TV) are al high-speed wired interface apparatuses.

The source transmits L-PCM 48kHz 22.2 channels audio stream with the sink.

The sink may receive L-PCM 48kHz 22.2 channels audio samples, and may transmit
each individual audio stream to the related speaker. The transmitted video packet is
1080p/60Hz.

The TV comprises compliant CEA-861-F(D or E) E-EDID data structure which may
be accessed through DDC. E-EDID comprise HDMI audio data block by adding it into
other required data block to support 3D audio transmission. The BDP receives HDMI
audio data block and recognizes 3D audio ability of TV described in Table 76.

Table 76 Example of the HDMI Audio Data Block for 22.2 Channels
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[634]

[635]

[636]

[637]

[638]

[639]
[640]

66
Byte/bi 7 6 5 4 3 2 1 0
t #
1 Tag Code=7 (Use Extended Tag! L =10(1 010b)
2 Extended Tag Caode = 18(0x12)
3 NUM _HDM| _3D_AD==001b NUM _CEA _3AD==000b Max_Stream_C ountl
=00b
0 0 0 0 | Audio Format Code = 1
5 0 0 0 Max Number o channels -1 = 23 (10 111b)
] 0 192 kHZ 176 4 96 kHz SS 2 kHz 4S kHz 44 1 32 kHz
() kHz (1) (1 G) kHz o)
™ G)
7 0 0 0 0 0 24 bit 20 16 bit
bit
S FLW{FRW BLC/ERC | FLC/FRC BC BL/BR FC LFE1 FL/FR
© () @ @ (1) G) G) @
9 TpSIL/TpSIR | SIL/SIR TpBC LFEZ LIRS TpFC TpC | TpFL/TpFR
) @ @ @ @) Q) G) @
10 0 0 0 L3aLRd | TpLSTpRS | BtFL/BtFR | BtFC | TpBL/TpBR
(0) (m G) G) (1)
11 ACAT=2(001 Ob) 0 0 0 0

Bytes 1, 2, and 3 show the header of the HDMI audio data block.
NUM_HDMI_3D_AD indicates that it supports 3D audio transmission by being set to
1. NUM_CEA_SAD, and Max_Stream_Count- 1 are set to O because BDP does not
handle multi-stream audio on the scenario.

Bytes 4, 5, 6, and 7 include HDMI 3D audio descriptors that describe the features of
the 3D audio of TV. Audio format code, Maximum number of channels -1, sampling
frequency, and sample size are defined.

Bytes 8, 9, 10, and 11include the HDMI 3D speaker allocation descriptor that
describes the active speaker for 22.2. channels (SM PTE 2036-2).

The BDP transmits audio infoframe and audio metadata packets after receiving EDID
from the TV. In this case, the channel count and channel/speaker alocation in-
formation are transmitted by using an audio metadata packet instead of using audio
infoframe.

3D_CC and 3D_CA that are included in the audio metadata packet each describe
channel count and channel/speaker allocation information for 22.2 channels audio
stream. Table 77 shows an example of an audio infoframe payload for 22.2 channels
audio transmission. Table 78 also shows the payload of audio metadata packet for 22.2
channels audio transmission.

Table 77 Example of the Audio InfoFrame Payload for 22.2 Channels
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Packet ¥ & 5 4 3 2 1 ]
Byted
FED Check sum
PE1 CT3 CT2 CT1 CTD Reserved cC2 cel cco
0] Q)] { (0 (0 (0 Q)] (m
PBZ Reserved () aF2 SF1 1] 351 330
(m (m m @ (m
FE3 Format depends on coding type (i.e CTO..CT
PE4 CAT CAH CAL cad CAZ cAz CAl CAD
o @ m m m m @ (m
PBS DM _IMNH | LaEV3 Lav2 L3Vl L3VD Rscd( LFEP LFEP
BL1 BLD
FEd Reserved (1N
FEY Reserved ()
FEZ Reserved (0N
FE2 Reserved ()
FE10 Reserved ()
FEIL1- Reserved (00
PBIT7
[641] Table 78 - Audio Metadata Packet payload
[642] Eyte/Bitd 7 é 3 4 3 2 1 0
PED R Rswd R 3D_CC4 | 3D_CC3E | 3D _CC? [ 3D_CC1 | 3D_CCo
(m m (o (1 (0 (1 (1) (1
FE1 Rswd Rswd Rswd Rswd ACAT = 0x02
(0 )] (0 (o
PB2 3D_CAT | 3D _CAG (3D _CAS |3D_CA4 [ 3D _CAS |3D_CAZ |3D_CAL (3D _CAD
(0 @ (0 (o (0 o) (0 (0
FBZ.FPBEI7 Reserved ()
[643] The BDP transmits 22.2 channels of audio samples through a3D audio sample

packet. Each 3D audio sample packet supports up to 8 audio channels, therefore three
consecutive 3D audio sample packets are needed to transmit 22.2 channels audio
sample. Sample_start is used to specify the first 3D audio sample packet. As shownin
Tables 79- 81, three 3D audio sample packets may be defined in this exemplary em-

bodiment.
[644] Table79 Example of First 3D Audio Sample Packet for 22.2 Channels
[645] Byte/nith 7 6 5 2 3 2 1 0
HBO 0 0 0 1 0 1 1
HB1 0 0 0 Sample _ Sample_ Sample_ Sample_ Sample_
Start (1) Present Present Present Present
sp3 sp2 spl spO
@ G) G) @
HB2 B 3 B 2 B 1 B 0O Sample _fla | Sample _f | Sample _f | & ample _f
t sp3(0) lat lat spl lat
$2(0 0 spl(lm
SB0-SB2 Channel 1/ Sample N
SB3~SBJ Channel 2 / Sample N
=B#H PCUV__of Ch 2 PCUV__of Ch 1
SB7~3BY Channel 3 / Sample N
3B10~32B 12 Channel 4 { Sample N
3B13 PCUV_of Ch 4 PCUV_of Ch 3
3B 14~3B 1 Channel 5 / Sample N
SB17~SB 1# Channel 6 ! Sample N
3820 PCUV__of Ch & | PCUV__of Ch J
SB2 1-SB23 Channel 7 { Sample N
SB24~SB2A Channel S ¢/ Sample N
3827 PCUV of Ch S PCUV of Ch 7
[646] Table 80 Example of Second 3D Audio Sample Packet for 22.2 Channels

[647]
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Bytefhit# 7 6 5 4 3 2 1 ]
HED a ] a ] 1 ] 1 1
HE1 0 a 0 Satnple Satmple Hample Satmple | Sample
Start () | Present sp3 Preszent Present Present
(o sp spl spl0
(13 1) 1
HEZ B3 E 2 E 1 E O Jample flat | Sample £ | Sample £ | Sample
sp300) lat lat gpl lat
sp2(M ()] spl()
SB0-3B2 Channel ® f Sample N
SB3-3B3 Chatmel 10 / Sample N
LB PCUV of Ch 10 PCUV of Ch 9
SB7~3E9 Chatmel 11/ Sample N
3B10~3B12 Channel 12 7 Sample N
SBL3 FPOUV of Ch 12 FCUV of Ch 11
S3BE14~3B16 Channel 13 7 Sample N
ZBE17~3B19 Chatmel 14/ Sample N
SB20 PCUV of Ch 14 PCUV of Ch 13
2B21~3B23 Chatmel 15/ Sample N
SB24~3B26 Channel 16 7 Sample N
SB2T FCUV of Ch 16 FCUV of Ch 135

Table 81 Example of Third 3D Audio Sample Packet for 22.2 Channels

Bytefbit# 7 ] 5 4 3 2 1 a
HED 1] 1] 1] 0 1 0 1 1
HEI1 I} I} I} Sample_ Sample_ Jample Sample_ Samyple_

Start (00 | Present sp3 Present Present Present
(0 spl spl spll
il il (1)
HE2 B3 B2 Bl B0 Sample flat | Sample £ | Sample | Sample £
sp3(0) lat sp2(0) | lat spl lat sp0(0)
i

SBO-3B2 Channel 17 f Sample N

SB3-3E5 Charmel 18 / Sample H
ZB6 FCUV of Ch 18 FCUV of Ch 17

SB7-3E9 Charmel 19 / Sample H

SB10~3B12 Charmel 20 / Sample N

SB13 PCUV of Ch 20 [ PCUV of Ch 19
SBl14~3B1A Channel 21 f Sample N
SB17-ZBI19 Charmel 23 / Sample N

SE20 FCUV of Ch 22 | POCUV of Ch 21
SB21~3B23 Charmel 23 / Sample N
SB24~3B2a Charmel 24 / Sample N

SB2T PCUV of Ch 24 PCUV of Ch 23

4-2. Example of Scenario for Multi-stream Audio

FIG. 14 isaview showing how multi-stream audio is transmitted from the BDP to
the TV. It proposes the example below.

Source (for example, the BDP) and sink (for example, the TV) are al high-speed
wired interface apparatuses. The source/ sink enter into dual view game mode. The
source transmits two audio streams of each view. The sink may transmit two audio
streams to two different headphones. For example, avideo format that istransmitted is
HDMI 3D 1080p/60Hz.

The TV includes the E-EDID data structure conforms C EA-861-F (also E or D)
which can be accessed via the DDC. In order to support multiple audio streams, in
addition to other required data blocks, E-EDID is available to include ablock of HDMI
audio data. The BDP receives the HDMI audio data blocks, recognizes the ability of
the TV audio multi-stream, such as described in table 76. The TV comprises CEA-
861-F (also D or E) compliant E-EDID data structure) which may be accessed through
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[654]
[655]

[656]

[657]

[658]

[659]
[660]
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the DDC. In order to support multi-stream audio, E-EDID may include aHDMI audio
data block by adding it to another required data block. The BDP receives the HDMI
audio data block and recognizes multi-stream audio ability of the TV that isthe same
asdescribed in Table 76.

Table 82 Example of HDMI Audio Data Block for Two Audio Streams

Bwte/bit T f 5 4 3 2 1 0
L
1 Tag Code=7 (Use Extended L=271010%)
Tag
2 Extended Tag Code = 18(0x12)
3 NUM_HDII 3D_AD=000h NUM _CEA_SAD=010h Mlax_ Stream Countl
=01k
4 a Andio Format Code=00010 Max Number of channel 1 =
001k
5 1] 192 176.4 98 kHz a8 2 42 kHz 44 1 31 kH=z
kHZ kHz (1 kHz (1) kHz 4]
il i1 £)] il
& 1] 1] 0 1] 0 24 hit 20 hit 16 hit
¥ I Audio Format Code=0110hb Mlax Mumhber of chatnnel 1 =
001k
8 1] 192 176.4 98 kHz 88 2 4% kHz 44 1 32 kHz
kHZ kHz (I kHz (1) kHz 4]
il i1 1 il
9 DMlaximum bit rate divided by SkHz

Bytes 1, 2, and 3 show the header of HDMI audio data block. NUM_CEA_SAD is
Set to 2, it isbecause the sink supports two types of audio format code for multi-stream
audio. Max_Stream_Count- 1is set to 1, because sink may handle two independent
audio streams described above. NUM_HDMI_3D_A isset to 0, because the BDP does
not handle 3D audio transmission on the scenario.

Bytes 4, 5, and 6 include the first CEA short audio descriptors that describe audio
features. In the case of multi-stream audio transmission, maximum channel count is
limited to 2. For these reasons, Max Number of channels- 1will be 1.

Bytes 7, 8, and 9 include the second CEA short audio descriptors that describe audio
features. Max Number of channels- 1will be 1 as described above. After receiving the
EDID from the TV, the BDP may transmit audio infoframe to the TV. In contrast with
the 3D audio transmission scenario, CC and CA each may be used to transmit channel
count and channel/speaker allocation information. That is, audio metadata packet may
not be used for multi-stream audio transmission. Table 83 shows an example of audio
infoframe payload for transmitting two audio streams.

Table 83 Example of Audio InfoFrame Payload for Two Audio Streams
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Packet T & 5 4 3 2 1 ]
Byed
PED Checksum
PE1 CT3 CT2 CT1 CTO Reserved cC2 ccl cco
] ] o o o o ] o
PBZ Reserved () aF2 SF1 Z131] 351 =30
o o ) ] o
FE3 Format depends on coding type (i.e CTO..CT3
FE4 CAT Caé CAS ChAd CAZ CAZ Cal CAD
0 ) o o o ) ) )
PBS DM _INH | LEV3 L3V2 L3V1 L3VOD Rscd(( LFEFP LFEF
BL1 BLD
FE& Reserved ()
FEY Reserved (0D
FEZ Reserved ()
FE? Reserved ()
FE1D Reserved (1N
FE11- Reserved (1)
PBIT7

The BDP transmits the multi-stream audio sample packet including stereo audio
samples for two independent audio streams. That is, the first sub-packet includes the
stereo audio sample of the first audio stream, and the second sub-packet comprises the
stereo audio sample of the second audio stream. In this example, multi-stream audio
sample packet may be defined as shown in Table 84.

Table 84 Example of Multi-stream Audio Sample Packet for Two Audio Streams

Byte/bit# 7 6 3 4 3 2 1 1]
HEO 0 0 0 0 1 1] 1 1
0 a 0 a Atream Stream Btream Btrean
HE1 present sp3 presemnt presemnt presemnt
) sp2 () | spl (13 | spl0 (1)
B3 B 2 B1 BE O Stream flat | Stream f1 | Stream f1 | Stream f1
HE2Z sp3(0) at sp2() at spl at spl(l
)]
SE0~3B2 Chatmel 1 7 Sample N (Stream O
SE3I~3B35 Chatmel 2 7 Sample N (Stream O
SEd PCUV of Ch 2 (Strean 0) [ PCUV of Ch 1 (Stream 0)
2E7~2R0 Chatmel 1 7 Sample N (Stream 1)
SB10~3B12 Channel 2/ Jample N (Stream 1)
5B13 PCUV of Ch 2 (Stream 1) [ PCUV of Ch 1 (Stream 1)
2B14~3B16
SB17~3B19 Empty ()
SB20
SB21~.3B33
SB24~3B36 Empty (0
SB27

3D Audio Speaker Replacement and Channel Allocation

In the following, the speaker placement and channel allocation information for 3D
audio transmission are provided.

FIG. 15 isaview showing a speaker placement for channel of 3D audio.

In the case of 30.2 channels standard type of IEC among examples that are described
in Table 85, FL indicates front left speaker, FR indicates front right speaker, LFF
indicates low frequency effect 1 speaker, FC indicates front center speaker, BL
indicates back left speaker, BR as back right speaker, FLW as front left wide speaker,
FRW as front right wide speaker, TpFL as top front left speaker, TpFR as top front
right speaker, BC as back center speaker, LS as left surround speaker, RS as right
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surround speaker, LFE2 as low frequency effect 2 speaker, FLC as front left center
speaker, FRC as front right center speaker, TpFC as top front center speaker, TpC as
top center speaker, SiL as side left speaker, SIR as side right speaker, TpBL as top
back left speaker, TpBR as top back right speaker, TpSiL as top side left speaker,
TpSIR astop side right speaker, BtFC as bottom front center speaker, BtFL as bottom
front left speaker, BtFR as bottom front right speaker, TpBC as top back center
speaker, TpLS as top left surround speaker, TpRS as top right surround speaker, L Sd
as left surround direct speaker, and RSd as right surround direct speaker.

However, the name of the speaker may differ in accordance with types of standards.
For example, front center speaker may be written as FC in the |EC standard described
above, but front center speaker may be written as C in TTA standard. Various speaker
names may exist besides the names that are illustrated in the tables below. That is, the
contents illustrated in the table below and in FIG. 15 are only one exemplary em-
bodiment, and speaker and channel allocation may be described differently.

However, 3D audio data in which multi-channels are supported has a common
feature of having different speakers for each upper part, center part, lower part area of
3D space, unlike 2D audio data. Examples of spatial placement of these speakers are
described in FIG. 15.

Table 85 Audio Channel Description & Abbreviation Comparison
(CEA/TTA/SMPTE/IEC)
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Abbreviation D esctiption
CEA_Z61 TTA(10 2ch) SMPTE IEC (30Zch)
(22 2¢h)
FL L FL FL Front left
FR R FR FR Frant right
LFE LFE1 LFE1 LFE1 Low Frequency
Effect 1
FC C FC FC Front center
RL LB EIL BL Back Left
RR RB BR BR Back Right
FLW FLW Front Left Wide
FRW FRW Front Right Wide
FLH LH TpFL TpFL Top_Front Left
FRH RH TpFR TpFR Top_Front right
RC BC BC Back Center
LS LS Left Surround
R3 R3 Right Surround
LFE2 LFE2 LFE2 Low Frequency
Effect 2
FLC FLC FLC Front Left center
FRC FRC FRC Front right
Center
RLC Rear Left Center
RRC Rear Right
Center
FCH TpFC TpFC Top Front Center
T TpC TpC Top Center
SIL SIL Side Left
SR SR Side Right
TpBL TpBL Top Back Left
TpBR TpBR Top Back Right
TpSiL TpSiL Top Side Left
TpSIR TpSIR Top Side Right
BtFC BtFC Bottom Front
Center
BtFL BtFL Bottom Front
Left
BtFR BtFR Bottom Front
Right
CH TpBC TpBC Top Back Center
TpLS Top Left
Surround
TpRS Top right
Surround
Lsd Left surround
direct
RSd Right Surround
direct

5. Data Transmitting Method and Data Receiving Method

Hereinafter, a data transmitting method and a data receiving method based on the
format according to the first exemplary embodiment described in paragraph 3.1 will be
described with reference to FIGS. 16 and 17.

FIGS. 16 and 17 are flowcharts showing the data transmitting method and the data
receiving method.

First, referring to FIG. 16, the datatransmitting method includes operation S1610 of
generating an EDID block regarding multi-channel audio data, and operation Sl 620 of
transmitting the EDID block to adatareceiving apparatus. The EDID block includes at
least one of afirst sub block representing 3D audio characteristics of the multi-channel
audio data, a second sub block representing 3D speaker placement information of the
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multi-channel audio data, and athird sub block representing multi-stream audio char-
acteristics of the multi-channel audio data.

The individual operations have been described in the first exemplary embodiment in
paragraph 3.1, and accordingly, arepeated description will be omitted.

Referring to FIG. 17, the data receiving method includes operation S17 10 of
receiving an EDID block regarding multi-channel audio data from adata transmitting
apparatus, and operation S1720 of analyzing the EDID block. The EDID block
includes at least one of afirst sub block representing 3D audio characteristics of the
multi-channel audio data, a second sub block representing 3D speaker placement in-
formation of the multi-channel audio data, and athird sub block representing multi-
stream audio characteristics of the multi-channel audio data.

The individual operations have been described in the first exemplary embodiment in
paragraph 3.1, and accordingly, arepeated description will be omitted.

6. Multi-audio

Supporting of multi-audio may be conducted under high-speed wired interface en-
vironment. The multi- audio environment means an environment that supports multi-
audio for one content. For example, if two users are playing a game with the same
screen then each user should receive different audio. In the following, transmission
packet structure of a sink apparatus and a source apparatus is described when multi-
audio is supported as described above.

6.1. Audio Sample Packet Modification Plan

The first exemplary embodiment

As shown below in the table, the structure of multi-stream audio sample packet may
be utilized.

Table 86 - Multi-Stream Audio Sample Packet

Byie/Bit # ¥ & 5 4 3 2 1 1]
HED 0 0 1] 1] 1 1 1 1]
HE1 Revd | Revd | M3 _Layout | Stream present. | Stream present. | Streamn presert. | Stream present
)] [{)] B3p3 Spd 3pl 2p0
HE2 B3 B2 Bl BO Streamflat Streamflat Stream flat sp Streat flat
sp3 sp 1 spll
FEO~FEE Subpacket 0
PE7~PE13 Subpacket 1
PE14~-FPB20 Subpacket 2
PBE21-PB27 Subpacket 3

"MS_Layout" field for transmission of Multi- Audio for each view isnewly defined
in the header, but still Multi-Stream ASP structure isused. It isdefined so that the
layout structure of a sub-packet may differ in accordance with the MS_Layout field
value. Additional information on each audio stream istransmitted through InfoFrame,
Audio Metadata Packet, or newly defined audio description packet in the structure of
transmitting multi-audio. The definition of the remaining field isthe same as described
in the defined Multi-Stream ASP.
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The below table indicates MS_Layout value.
Table 87 - MS_Layout

| M3 Layout | Description

Mormal Multi-Stream Audio Sample Packet
Dual Wiew only

hiulti-Audio only

Dual View and Mult-Audio

* In dual views, audio data for left bank (content 1) istransmitted through sub-packet
0 and 1, and audio data for right bank (content 2) istransmitted through sub-packets 2
and 3. Up to two samples per each audio data may be transmitted to one multi-stream.

** Multi-audio for single view may be transmitted through sub-packets 0-3. Multi-
stream ASP may transmit only audio data for one single view. For example, only audio
signals for the left bank may be transmitted in case of 3D video. Up to amaximum of
four multi-audio data for one single view may be transmitted.

*** Audio data on left bank (content 1) may be transmitted through sub-packets O
and 1in the case of dual view multi-audio. Sub-packets 0 and 1hold two different
audio streams. For example, one stream comprises Korean audio data and other stream
comprises English audio stream.

However, the exemplary embodiment described above isonly an exemplary em-
bodiment, and the number of sub-packet for describing audio data may be extended. In
addition, the order of sub-packet may be included differently from the above.

The second exemplary embodiment

The second exemplary embodiment is aplan of defining new ASP apart from Multi-
Stream ASP as the below table and using new ASP only for multi-audio.

Table 88 - Multi-Audio Audio Sample Packet

Byte/Bit # ¥ | ] | 5 | 4 | 3 | 2 | 1 | 0
HED New packet Type (TED)
HE1 Esvd | Rovd | Revd | Revd | Sample pre | Sample pre | Sample_pre | Sample_prese
m (o ( (m sent. sp3 sett. spd setit.spl nt. sl
HEZ B3 B2 El EO 2 ample Sample Sanple Sample flat
_flat ap3 _flat sp2 _flat sp 1 spl
PEO-~-FPEA HSubpacket 0
PB7~FE13 Bubpacket 1
FE14-FEZ0 Bubpacket 2
FEZI~-FBZT Bubpacket 3

The second exemplary embodiment defines a new packet apart from the Multi-
Stream ASP and uses the new packet for transmission of multi-audio data for each
view. However, the new packet may not be used in 3D Video format and may be used
only when single video istransmitted. Sample data of one type of audio stream may be
transmitted per each sub-packet and different types of audio stream may be used per
sub-packet. In this case, amaximum of four audio steam sample data may be
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transmitted simultaneously in terms of single video. Additional information for each
audio stream is transmitted through InfoFrame, Audio Metadata Packet, or (newly
defined) Audio Description Packet.

The third exemplary embodiment

The third exemplary embodiment is aplan that uses multi-stream ASP structure
which has defined AS_ID (Audio stream Identifier) field asthe below table.

Table 89 - Multi-Audio Audio Sample Packet

Byte/Bit # | 7 | f | 5 | 4 | 3 | 2 | 1 | 1]
HED Falst Tpe =00 2= 0 Pl defined pacd ot e
HE1 A3 ID (Audio Sample_prese | 3ample_present. | Sample_present. | Sample_presert.s
Stream idertifier) it 553 spd spl pl
HEZ E3 (B2 | Bl | EO | Sample flat Sample flat Sample flat Sample flat spl
a3 spd sp ol
FBO--PEA Subpacket 0
FE7~FE13 Subpacket 1
PBE14~FBZ0 Subpacket 2
FRI1-FBZ7 Subpacket 3

Each ASP transmits only one type of audio stream sample data. For dual-view, one
ASP will transmit an audio data of any one of content (left or right). For quad-view,
one ASP will transmit audio stream that is related to one view (content) among left
odd, left even, right odd, or right even view (contents).

When transmitting multi-audio for each view, one ASP will transmit sample data of
an audio stream corresponding to AS_|ID among more than one audio stream that is
related to left view (or right view). Additional information on which audio stream is an
audio stream of which view that is transmitted from each ASP may be figured out
through InfoFrame, Audio Metadata Packet, or (newly defined) Audio Description
Packet.

As an another alternative to this plan, there may be amethod of defining differently
by alocating different packet types in multi-stream audio and multi-audio ASP for
each single view. Here, two ASP structures may be identical or may be different in
some fields, but "AS_ID" field may certainly be included in both.

The fourth exemplary embodiment

The fourth exemplary embodiment is an improvement over the third exemplary em-
bodiment, and distinguishes ID at two levels as the below table. That is, AS_ ID is
defined by dividing into AS_Major_ID and AS Minor_ID.

Table 90 - Multi-Audio Audio Sample Packet
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Byte/Bit # | 7 | 6 | 5 | 4 | 3 | 2 1 0
HBO Fall+t T |2+ = 0 0 5= 0 iN+-L dsfinsd pacl st ope
HB1 A3_Mg ar_I [ AS_Minor _I | Sample p | Sample pre | Sample prese | Sample_presen
D D resent.sp3 sent sp2 nt spl [A=e)
HB2 B3 B2 BI BO Sample Sample Sample _flat [ Sample _flat
_flat sp3 _flat sp2 sp 1 spO
PBO0~PB& Subpacket 0
PB7-PB1 3 Subpacket 1
PB14-PB2 Subpacket 2
0
PB2 1-PB2 Subpacket 3
7

Each ASP transmits only one type of audio stream sample data. For dual-view, one
ASP will transmit an audio data of any one of content (left or right). For quad-view,
one ASP will transmit audio stream that isrelated to one view (content) among left
odd, left even, right odd, or right even view (contents).

When transmitting multi-audio for each view, one ASP will transmit sample data of
an audio stream corresponding to AS_ID among more than one audio stream that is
related to left view (or right view). Additional information on which audio stream is an
audio stream of which view that is transmitted from each ASP may be figured out
through InfoFrame, Audio Metadata Packet, or (newly defined) Audio Description
Packet.

As an another alternative to this plan, there may be a method of defining differently
by allocating different packet types in multi-stream audio and multi-audio ASP for
each single view. Here, two ASP structures may beidentical or may be different in
some fields, but "AS_ID" field may certainly be included in both.

The fourth exemplary embodiment

The fourth exemplary embodiment is an improvement over the third exemplary em-
bodiment, and distinguishes ID at two levels as the below table. That is, AS ID is
defined by dividing into AS_Major_ID and AS_Minor_ID.

Table 90 - Multi-Audio Audio Sample Packet

AS_Major_ID isan ID that identifies multi-stream audio, and AS Minor_ID isan
ID that identifies multi-audio for each view. AS_Major_ID isan ID of higher level and
AS Minor_ID isdefined per each value of AS Major_ID.

The below table describes definition per each ID value.

Table91- AS Maor_ID and AS Minor_ID fields
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AS Mg or_ID AS_Minor_ID D ascription

audio stream Left Odd view
audio stream Left Odd view
audio stream Left Odd view
audio stream Left Odd view

audio stream Right Odd view
audio stream Right Odd view

audio stream Right Odd view
audio stream Right Odd view
audio stream Left Even view

audio stream Left Even view
audio stream Left Even view
audio stream Left Even view
audio stream Right Even view

audio stream Right Even view
audio stream Right Even view
audio stream Right Even view

P R R Rk PR P ROO O Ol © © O
P R R R0 00k B Rk RO O O O
P Rk 2 Ok 2 O O0O|lkr B O O Rk B O O
P Ok O|lkr @ Rp Ol @ B O|l R, & R O
AWN R[RMBRONRIAROW N R D> O N R

As an another alternative to this plan, there may be amethod of defining seperately
by alocating different packet type in multi-stream audio and multi-audio ASP for each
view. Here, two ASP structures may beidentical or may be different in some fields,
but "AS Mgjor_ID" and "AS Minor_ID" fields may certainly be included in both.

6-2. Signaling datamodification plan - 1

The first exemplary embodiment.

The first exemplary embodiment comprises afield (MS_Audio_Type) indicating
whether multi-stream audio is transmitted to audio metadata packet or not, afield
(Aux_Audio) indicating whether multi-audio data for each view is transmitted or not,
and more than one audio/video mapping information (A/V Mapping Descriptor).

Table92 - Audio Metadata Packet Header

Bytefhit 7 6 5 4 3 2 1 a
#
HED Facket Type = 0x0D = OxEX (Newly defined packet type)

HE1 Rsvd(l) | Revdil) | Resvdl) | Revall) | Revad) | Rsvdd) | Revdl) | RevdiD
HEZ | Revdil) | Revd(d | RsvdD | Revd) | Revd() | Revd) | Revdi) | Rsvd)

Table93 - Audio Metadata Packet Contents

Brtesbit & ¥ & 5 4 3 2 1 1]
FEO Esrd | Revdl Rswd() D _cC4 | ZD_CC3 | 3D_Co2 | 3D_Cocl | 3D_CCo
PE1 Eesrdh | Revdl Rawd(l) Rerd() | ACATI | ACATZ | ACATI | ACATO
FRZ 3D _CAT | 3D _CA6 | 3D_CAS | 3D_CA4 [3D_CAS |3D_CAZ [3D_CALl | 3D_CAO
PR3 ME_Audio Type A Audio Mum AV Mapping Descriptor (=M)
FE4 &Y Mapping Descriptor 1

FE(4+M) AV Llapping Descriptor I

PB(4+H). PE2T Reserved (M

MS Audio_Typeindicates whether multi-stream audio is transmitted or not as
described above. Field valueis shown as the below table.
Table94 - MS_Audio_Typefield
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LS _Audio_Type Description
0 1] Reserved
0 1 Transmits 2 audio streams for Dual view
1 1] Transmits 3 andio streams for Dual wiew
1 1 Transmits 4 audio streams for Dual wiew

That is, it is described to transmit two audio streams for dual-view when the value of
the field is 01, three audio streams for tri-view when the value is 10, and four audio
streams for quad-view.

When the field value of Aux_Audio is 1in the audio metadata packet, it means that
more than two audio streams are being transmitted from any view. If the value is 0, it
means that all views are transmitting only one audio stream.

Num_AV_Mapping_Descriptor means the number of AV Mapping Descriptor that is
to be described after the byte in which this field belongs to.

AV Mapping Descriptor comprises information showing which view of video of
audio data each audio stream includes. AV Mapping Descriptors that are described in
order correspond to Audio Stream ID (or Subpacket number) according to the order.
That is, the first AV Mapping Descriptor becomes adescriptor on audio stream that is
transmitted through ASP with O of Audio Stream ID value, when ASP uses Audio
Stream 1D. When ASP uses a structure that identifies multi-stream audio with sub-
packet unit in similar way, the first AV Mapping Descriptor becomes a descriptor on
audio stream that is transmitted through sub-packet 0. A detail structure of AV
Mapping Descriptor is as follows.

Table 95 - A V Mapping Descriptor

FE(X) | Rsvd (0) | Revd (0) | Rsvd (0) | Revd (0) RE LE RO Lo

Audio stream in which LO is set to 1 means audio data of Left View (the first content
of Dual View) or Left Odd View (the first content of Quad View).

Audio stream in which RO is set to 1 means audio data of Right View (the second
content of Dual View) or Right Odd View (the third content of Quad View).

Audio stream in which LES is set to 1 means audio data of Left Even View (the
second content of Quad View). (Thisfield isset to 0in Dual View)

Audio stream in which RE is set to 1 means audio data of Right Even View (the
fourth content of Quad View). ( Thisfield isset to O in Dual View)

The second exemplary embodiment

The second exemplary embodiment is similar to the first exemplary embodiment, but
MS Audio_Type, Aux_Audio, Num_AV_Mapping_Descriptor, and 3D_Audio field
are defined in Audio Metadata Packet header.
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Table 96 - Audio Metadata Packet header

PCT/KR2013/001130

Byte/hit 7 [ 5 4 3 2 1 ]

H#EID Facket Type = 0x0D = 0xXX (Hewly defined packet type)

HEL Roswid(ly | Rsvd(D) | Rsvd(D) ‘ R.swid(ly ‘ REsvd(l) | Revd(®) | Revd(D) | 3D_Audio

HE2 Mum_ AV _MMapping Descriptor (=) ME_Audio_Type Aux Audio

Table 97 - Audio Metadata Packet contents

Byteibit # 7 [ 5 4 3 2 1 a
PED Revd@ | Revd) | RsvdM | 3D _CC4 | 3D CC3 | 3D _CC2 | 3D_CC1 | 3D_CCO
FEI REsvdl) | Revdl) | Reval) | Feval) | ACATS | ACATZ | ACATI | ACATU
FEZ 3D CAT | 3D CAG | 3D CAS | 3D CA4 | 3D CA3 | 3D CAZ | 3D CAl | 3D CAD

PR3 AY Mlapping Descriptor 1

AV Mapping Descriptor H
Reserved (I

FEGD
PE(3+). PE27
3D_Audio shows whether 3D audio is transmitted to the Sink from the Source.
PBO-PB2 of the audio metadata packet are included when the field valueis set to 1.
On the other hand, PBO-PB2 are omitted when the field value is set to 0. The

definition of other fields is the same as the first exemplary embodiment.

The third exemplary embodiment

The third exemplary embodiment is similar to the second exemplary embodiment,
but Audio Metadata Descriptor is defined instead of AV Mapping Descriptor. This de-
scriptor comprises AV Mapping information and Audio feature information (e.g.
Channel Count, Sampling Frequency, Channel/Speaker Allocation, Level Shift Value,
Downmix Inhibit, LFE Playback level information) for multi-audio on multi-stream
and each view.

Table 98 - Audio Metadata Packet Header

Erteitit T f 3 4 3 2 1 a
il
HED Packet Type = 0x0D IE= xEE (Newly defined packet type)
HE1 R.gwd() | Revd(D) | Revd(D) | R.rd() | Esrd(l) | Rard(d) | Rerd(lh | 3D_Audio
HEZ Hum_aAV _Mapping Descriptor (=) WA _Audio_Tirpe Ave_sudio
Table 99 - Audio Metadata Packet contents
Byte/bit # T & 5 4 3 2 1 0
FRO Revdlll | Revdly | RewdDy | 3D_CC4 [ 3D_CC3 | 3D_CC2 [ 3D_CC1 | 3D_CCO
PE1 REevdll | Revd) | Rewvd() | Rewrdh | ACATI | ACATZ | ACAT1 | ACATO
PRZ 3D _CAT | 3D _CAG | 3D _CAS | 3D _CA4 | 3D _CAS | 3D _CAZ | 3D _CAL | 3D_CAD
FE3~PE6& AV Mlapping Descriptor 1
PEZ+4*)~P AV Mapping Descriptor
Bi7+4*0
PB(7+H4*H). PB2T Reserved ()

Table 100 - Audio Metadata Descriptior
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FBxHl Rsvd (0) | Revd [0) | Rsvd (of) | Rsvd (0) RE LE RO LO
PB(X+1) LFEPBL LFEPBL SF2 SF1 2F0 cc2 cc1 cco
1 0
| PB(X+2) CA7 CA#R CA3 A4 CA3 CA2 CAI CAO
PB(X+3) Revd (0) | Revd (M | Revd (0) | DM _INH Lsv3 Lsv 2 L3V1 L3V o

Each field of RE, LE, RP, and L O that are defined in PB(X+0) are used asthey are
defined in the second exemplary embodiment.

Each field that is defined in PB(X+)~PB(X+3) isused in the same way as afield
that is defined in Audio InfoFrame of CEA-861-F standard.

The following may be considered as an alternative of the third exemplary em-
bodiment.

-The structure of Audio Metadata Packet is maintained as aform of the second
exemplary embodiment.

Audio Stream ID is added to areserved area of the Header of Audio InfoFrame or the
Payload Byte. The Audio InfoFrame should be transmitted as much as audio streams.
That is, it isamethod of transmitting aplurality of Audio InfoFrame by including
Audio Stream ID in Audio InfoFrame, instead of these fields that are defined in Audio
Metadata Descriptor PB(X+)~PB(X+3) of the third exemplary embodiment that are
from the fields existing in Audio InfoFrame.

The fourth exemplary embodiment

The fourth exemplary embodiment is similar to the third exemplary embodiment but
in the fourth exemplary embodiment, one audio metadata packet includes only
signaling information on one view (content) by including AS_Major_ID, instead of
MS_Audio_Type, in header of audio metadata packet. According to this plan, four
audio metadata packets should be transmitted when transmitting Quad View, and each
packet may beidentified asAS Major_ID.

Table 101 - Audio Metadata Packet Header

Brrie/bit T & 5 4 3 2 1 a0
H#BD Packet Type = 0x0D IE= OxEX (Mewly defined packet type)
HE1 Rswd() | Revd(D) | Revd(D) ‘ Esvd(lh | Revdi( | Rewnd(D ‘ Rsvd() 3D_Audio
HEZ Hum_aAV_ Mapping Descriptor (=1 A3 MAJOR_ID A sudio

Table 102 - Audio Metadata Packet contents

Byte/bit # ¥ & 5 4 3 2 1 0
PEO Esvdl | REsvdly | Revdy | 3D_CC4 | 3D_CC3 | 3D_CC2 | 3D_CC1 | 3D_CCO
FE1 Esvdll) | Revdl) | Esvd) | RevdD | ACATI | ACATZ | ACATI | ACATO
PBZ 3D_CAT | 3D _CaAd | 3D _CAS | 3D Cad |3D_CAZ | 3D _CAZ | 3D_CAl | 3D _CAD

FE3~PE6& AV Mlapping Descriptor 1

PEZH*)~P AWV Mapping Descriptor

Bi7+4*

PE(F+4*1). PB2T Reserved ()

In this plan, Audio Metadata Descriptors that are included in the payload comprise
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feature information of multi-audios that are related to one view. Therefore, the first
Byte comprising LO, RO, LE, and RE fields are not needed unlike audio metadata de-
scriptors that are defined in the third exemplary embodiment.

Here, audio metadata descriptors that are placed in order indicate that they are de-
scriptors that correspond to AS Minor_ID according to the order. That is, the first
audio metadata descriptor means adescriptor of audio stream in which AS_Minor_ID
is0. In asame way, the second audio metadata descriptor means a descriptor of an
audio stream in which AS_Minor_ID is 1.

In contrary to the plan reflecting AS_Minor_ID implicitly as above, aplan of ex-
plicitly including AS_Minor_ID field having 1bit or more in the first Byte of each
audio metadata descriptor may be considered. For example, if it iswanted to be used
with ASP comprising 2 bits of AS_Minor_ID field, it should be defined by allocating 2
bits with AS_Minor_ID that isto be defined in audio metadata descriptor.

The 4-1 exemplary embodiment

Audio metadata descriptor may be defined as the following table. Here, each field
that is defined PB(X+0)~PB(X+2) may be used as the meanings of fields that are
defined in audio infoframe of CEA-861-F standard.

Table 103 - Audio Metadata Descriptor

FE(Z+0) | LFEPEL | LFEPBL | &FZ SF1 SF0 oo, ol ToTe]
1 0
FE(H) | CA7 CAf [ Cad CA3 Cal CAl Cal
FE(X+2) | Revd () | Revd () | Fsvd | DM INH | Lavs | Lavz | Lavl | Lavd
(5)]

The 4-2 exemplary embodiment

Audio metadata descriptor may be defined by including AS_Minor_ID asthe
following table, unlike the 4- 1 exemplary embodiment. Here, each field that is defined
in PB(X+0)~PB(X+2) may be used asthe meanings of fields that are defined in audio
infoframe of CEA-861-F standard.

Table 104 - Audio Metadata Descriptor

FE(Z+0) | Revd (0) | Reva (00 | Revd | Revd (0) | ERevd Revd A5 _Minor 1D
(5)] (0 (M
FB(A+1) | LFEFBL | LFEFEL | &F2 SF1 SF0 CCZ CCl cCo
1 0
PE(Z+Z) | CA7 CAfR CAS Cad CA% CAzZ CAl CAD
FE(X+3) | Revd (00 | Rsva () | Revd | DM_INH | Lava | Lavz | Lavl | Lav0
(D]

The AS _Minor_ID field may be defined in the reserved area existing in the structure
of the 4-1 embodiment without allocating separate Bytes.

In addition, thereis aplan of defining the size of AS_Minor_ID field bigger than 2
bits or less. Here, it is needed to define as same asthe bit size of other packets (e.g.
Multi-Stream Audio Sample Packet, Audio Clock Regeneration Packet) that defines
AS Minor_ID field.

There is the following plan as an aternative of the fourth exemplary embodiment.
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AS Magjor_ID and AS Minor_ID are added in reserved area of header of audio
infoframe or payload byte. And audio infoframe should be transmitted in the number
of audio stream. Fields that are defined in Audio Metadata Descriptor
PB(X+)~PB(X+3) arefrom fields existing in audio infoframe, and instead itis a
method of transmitting aplurality of audio infoframe comprising AS_Major_ID and
AS Minor_ID to audio infoframe.

6-3 Signaling data modification plan -2

An audio description packet includes information that describes afeature of the data
(e.g. language type, title, supplement) that are included in each audio stream is defined.

The first exemplary embodiment

Information that describes the feature of the data (e.g. language type, title,
supplement) that are comprised in each audio stream isincluded as the below table.

Table 105 - Audio Description Packet Header

Bryte/hit 7 & 5 4 3 2 1 1]
H#BD Parket Type = XX (Mewly defined packet type)
HE1 Rsvdd) Rsvd D) ‘ Rsvd D) ‘ Rsvd D) ‘ Audio Stream ID
HEZ EXD_Pressent Audio_Information Descriptors Present

Audio Stream ID is an identifier field to distinguish audio streams that are
transmitted from each view, also thisfield is defined in Multi-Stream Audio Sample
Packet and Audio Metadata Packet. Packets with the same value of this field are used
in audio stream transmission.

Since EXD_Present (Extended Descriptors Present) is not defined in
Audio_Information_Descriptors Present so the field value is set to 1 when extension
of descriptor is needed. Here, the first Byte of Audio Description Packet Payload is
defined as Extended Audio_Information_Descriptors Present field.

Audio_Information_Descriptors Present isafield which determines whether to
include certain descriptors in accordance with the setting of each bit. The Sub-field as
follows isincluded.

Table 106 - Audio_Information_Descriptors_Present

HB2Z |EXD Presen | Revd | Revd | Rsvd | CaD | AFD | PSD | MLD
W] ) )]

MLD, PSD, PD, and CAD each are fields indicating whether Multi-Lingual De-
scriptor, Primary/Supplementary Descriptor, Audible Position Descriptor, and Content

Advisory Descriptor are included or not.

A detailed structure of the descriptor is described in the following table. Reserved
bits are space allocated to indicate whether the descriptor to be added in the futureis
included or not.
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[803] Table 107 - MLD(Multi-Lingual Descriptor)
[804] [ PB(X+0) |

| PB(X+1) | I30_<3£>_Language C2de (3Bytes)
PB(X+2)

[805] The type of language that isused in the audio stream may be described through
language code that is defined in the ISO 639 standard. However, it does not exclude a
language code in other standards.

[806] Table 108 - PSD(Primary-Supplementary Descriptor)

[807] PE(HD) P PS_Type

[808] If the PSfield is 1, this indicates aprimary audio, and if the PSfield isO, this
indicates a supplementary audio.

[809] If the value of the PS_Type field is 1, this indicates aprimary audio, and if the value
of the PS_Type field is 0, this indicates supplementary audio.

[810] Table 109 - PS Type field if PSisset to 1(primary audio)

[811] PE-Type Drescription
00x00~0xFE Reserved (TED)
0x7F Extends the PE_Tvpe field

[812] If field value of PS_Type is 0x00~0x7E, each field value indicates the type of
primary audio, and if the field value of PS_Type is Ox7F, PSD isextended to 2 Bytes
asfollows and the second Byte isused as Extended PS Type field.

[813] Table 110 - PSD(Primary-Supplementary Descriptor) isPS Type is set to OX7F

[814] FBCEHD P3 P3_Type = 0x7F

PEEAD) Extended P3_Tiype

[815] If Extended PS Type needs extension of PS Type, Extended PS Type field may be
added when the value of PS_Type is set to Ox7F.

[816] If the field value of PSisset to 0, PS_Type works as afield informing type of sup-
plementary audio. The field value of PS_Type means as the below table.

[817] Table 111- PS Type field if PSis set to O(supplementary audio)

[818] P3_Type Description
0x00 Audio stream for Description Video (for visual
impairment)
0x01 Audio stream shifted to High Freg (for hearing
impaittent)
0x02 Audio stream shifted to Low Freg (for
heatingmpaiti ent)
0x03 Audio stream amplified in High Freg (For
hearing im pairm ent)
0x04 Audio stream amplified in Low Freg (for
hearing im pairm ent)
0x05~0x07E Reserved (TBIN
0x07F Extends the P3_Trype field
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If the value of PS_Type is Ox7F, Extended PS Type field is added and the specific
method is the same as described in previous paragraph.
Table 112 - APD ( Audible Position Descriptor)

PB(Z{H]) Audible _Location Position

Table 113 - Audible Location field

Aundible Location Diescription
0x00 Stacdium
001 Indoor stadivum
0x02 Concert Hall
0x03~0x0F Regerved (TBLD

Position field is the value indication of the position of the audio source within the
place designated as Audible L ocation.
Table 114 - Position field

position Drescription
0x00 1
0x01 2
0x02 3
Dx”DF 14(F a.n‘,hest)

There may be several ways of describing the position. How far the audio sourceis
apart from aposition printed from the video may be expressed in numbers (1, 2, 3...).
In other way, it may be defined to express certain positions by displaying position
value in accordance with Audible_Location. For example, if the Audible Location isa
stadium, it may be defined as a broadcasting booth if the position is 0x00, asinfield
bleacher if position is 0x01, and as outfield bleacher if position is 0x02..

Content Advisory Descriptor (CAD) is defined as descriptor displaying the listening
rating of the audio stream as follows.

Table 115 - CAD (Content Advisory Descriptor)

| PEIX +0) [ Rating_iype (4 bits) [ Rating value (4bits) |

Ratingjype isafield displaying the rating standard type by country and contents.
Rating_value displays atype of each rating that is determined in accordance with the
standard of Ratingjype.

CAD may be used as the purpose for including rating information of the video stream
aswell asthe audio stream. To do so, additional modification of packet transmitting
CAD or new definition is needed. For example, there may be away of including a de-
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scriptor holding information as CAD by newly defining the video description packet,
separate from the audio description packet in which CAD isincluded. Another way to
do this isto include description information on Audio/Video stream contents by re-
defining the audio description packet as AV description packet.

When newly defining the Video Description Packet, at least the following in-
formation should be included.

(1) ID information connecting the Video Description Packet and video stream (view)
related to the video description packet.

(2) 1D information that may connect the Video Description Packet and the audio
stream related to the video description packet. The ID may have the same value as the
ID defined in the first exemplary embodiment or may allocate separate ID value.

(3) The number of the descriptor, the type of the included descriptor, and the
extension flag of the header or the payload are included to load more than one de-
scriptor to the payload.

(4) Various information related to video contents such asthe type of each video
content, position information of views in multi-view , and information for immersive
media, may be defined and included in various types of descriptors.

Table 116 - Rating_type field

Rating type Drescription

000 Film ratng (U3

0x01 TV rating (I3

Ox02 Video Game rating (IT3)

0x03 Film ratin (E1T)

0x04 TV rating (E1)

0z0F Reserved

Table 117 - Rating_value field
Rating_type 0x00 0x01 0x02

0x00 G V-V EC
Dx01 PG TY-¥7 E
Dx02 PG-13 TV-V7-FV T
Dx03 R TV -3 M
Dx04 MC-17 TV-P: A0
0x0F

Another aternative for describing CAD is as follows.
Table 118 - Country_Code, Rating_Type, Rating_Value
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PBIX+0) Country_Code
PBIX +1) Rating_Type
PBIX +2) Rating_V due

It isaway of defining Country_Code by dividing it separately. There is away of
defining Country_Code field by allocating one bit or more. In addition, this field may
be defined as the below table, or may be described as 3 bytes in accordance with 1SO
3166 standard.

Table 119 - Country_Code field

Rating-Type Drescription
0x00 ABW (Aruba Island)
0x01 AFG (Afghatstan)
Dx;C.X KOR(Relmbl.i.;: of Kores)
Elx'-‘f.'.Y UEA(UTrnited Sta:ﬁ,;as of America)
Dx-l.".F ZWFE(Z;r-n-bahwe)
Table 120 - Rating_Type field
Rating_type Desctiption
000 Flim
0x01 TV
002 Video Game
OxFF i'x.’.eserved (TEDN
Table 121 - Rating_value field (if Country_Code is set to OxY Y (USA))
Rating type 0=00 0x01 0=z02
Dx=00 G V-V EC
0x01 PG TYV-¥7 E
0x02 P3-13 TV-Y7-FV | T
Dx03 E VG L
Ox04 NC-17 TV-PG AD
Dx-lilF ﬁ-’.-eserved (TEDY

6-4. EDID modification plan

A flag that identifies whether multi-audio for asingle view of asink is supported or
not is added in EDID. The flag may beincluded in HDMI Audio Data Block and
VSIF(LLC or Forum), or may be included in anewly defined data block.

6-5. Definition of multi view field
A field is added to describe support information of Dual/Tri/Quad-View or additional
Multi-view in Vendor-Specific InfoFrame and Vendor-Specific Data Block..
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The first exemplary embodiment

The first exemplary embodiment adds a3D_MultiView field to describe support in-
formation of Dual /Tri/Quad-View or additional Multi-View in PB5 areaof Vendor-
Specific InfoFrame.

Table 122 - Vendor- Specific InfoFrame Packet Contents

Packet 7 B 5 4 3 2 1 ]
Evted
FED Checksum
PE1 24hit IEEE Registration [dentifier (0x000C03)
FEZ cleast sravafiant ot fiest .
PE3
FE4 HDMI Video Format | Revdi) | Revdl) | Fevd@ | Revi{@ | RsvdD)
PE3 HDMI _VIC
3D _Structure Rawd(T) | 3D MultiView | Rewd()
(FBE&) 3D _Ext Data Eevrd()
- PE(H) Reserved (M

The 3D_MultiView field indicates whether video data transmitted as 3D format is
data of anormal 3D mode (transmission form before HDMI 1.4b) or data of a Multi-
View (Dual/Tri/Quad). The meaning of the content in accordance with this field value
is described in the table below.

Table 123 - 3D_MultiView field

3D LIultView Description
0 0 Mormal 300 Mode
0 1 Diaal-View
1 0 Tri-View
1 1 Quad-View

Meanwhile, it may be modified to express Multi-View over Quad-View by defining
the size of this field as more than 3 bits. In this case, the above table may also be
extended.

The second exemplary embodiment

The second exemplary embodiment adds a3D_MultiView field to describe support
information of Dual /Tri/Quad-View or additional Multi-View in PB7 areaof Vendor-
Specific InfoFrame.

Table 124 - Vendor- Specific InfoFrame Packet Contents
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Packet 7 5 4 3 2 1 1]
Byte#
FED Checksum
FE1 24bit IEEE Registration [dentifier (0x000C03)
FB2 cleast sarafiant bote fiet
PR3
FE4 HDMI_Video Format | Rsvi()) | Revdl) | Reva(0) | Rsvd(D) | Rsvdl)
FBS5 HDMI WIC
3D _Structuwre Revd) | 3D _MultiView | Rsvd()
) 3D_Ext Data Rsvd(T)
FET) 3D _Additionallnfo
Rewd ) | Rsvwd() | 3D MultiView | 3D _ViewDependency | 3D _Preferred2DV iew
CPEB(HA Reserved (0D
[870] The second exemplary embodiment adds 3D_MultiView similar to the first

exemplary embodiment. However, there is adifference in position that 3D_MultiView
is added to. 3D_MultiView isdefined specificaly in bit[5:4] within the structure of

PB7.

[871] In addition, 3D_MultiView may be defined in Vendor-Specific Data Block as the
below table.

[872] Table 125 - Vendor- Specific Data Block

[873] Byteft 7 [ [ 5 4 | 3 | 2 | 1 0

0 V endor- specific tag code(=S) Length (=N)
1 24-bit IEEE Registration Identifier (0x000C03)
2 (least significant byte first)
3
4 A B
5 C D
6 Supports Al DC_4ibit DC_3dibit | DC_3CHit | DC_Y444 | Rsvd(0) | Rsvd(0) | DVI_Dua
7 Max_TMD3_Clock
8 Latency_Fields I_L atency HDMI _ Rsvd(0) CNC3 CNC2 CNC1 CNCO
_ _ Videa_presn
Prezent Fields t
Present
9 Video_L atency
10 Audio_L atency
11 Interl aced_V ideo_L atency
12 Interl aced_Audio_L atency
13 3D_present | 3D_Multi_pre sent Im age_site | MultiView RsvcVO)
14 HDMI_VIC_LEN HDM_3D_LEN
15 (if HDMI_VIC_LEN>0)
HDMI _VIC_1
HDM_\)I.C_M
(if 3D_Multi_present=01  or 10)

3D_3tructure ALL_ _15.=

3D_Structure ALL _7..0

[874] Multi-View field indicates Multi-View Capability of sink. Description for field
values is as the following table.

[875] In addition, it may be modified to define the size of the field as more than 3 bits, and
to express Multi-View over Quad-View the size of the field. In this case, the below
table should also be extended.

[876] Table 126 Multi View field

[877]
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3D_MultiView Description

Reserved
Dua _view
Tti-V iew
Quad-¥ iew
The foregoing exemplary embodiments are merely exemplary and are not to be

construed as limiting the application. The present teaching may be readily applied to
other types of apparatuses. Also, the description of the exemplary embodiments is
intended to be illustrative, and not to limit the scope of the claims, and many al-

ternatives, modifications, and variations will be apparent to those skilled in the art.
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Claims

A data transmitting apparatus comprising:

ablock generator which generates an Extended Display Identification
Data (EDID) block regarding multi-channel audio data; and
atransmitter which transmits the EDID block to a data receiving
apparatus,

wherein the EDID block comprises at least one of afirst sub block
which represents three-dimensional (3D) audio characteristics of the
multi-channel audio data, a second sub block which represents 3D
speaker placement information of the multi-channel audio data, and a
third sub block which represents multi- stream audio characteristics of
the multi-channel audio data.

The data transmitting apparatus of claim 1, wherein the first sub block
comprises at least one of afield representing information about a
number of 3D audio descriptors, and a 3D audio descriptor field which
represents information about 3D audio data supported by the data
transmitting apparatus.

The data transmitting apparatus of claim 2, wherein the 3D audio de-
scriptor field comprises at least one of afirst sub field which represents
format information of the multi-channel audio data, a second sub field
which represents a number of channels of the multi-channel audio data,
and athird sub field which represents sampling frequency information
of the multi-channel audio data.

The data transmitting apparatus of clam 1, wherein the second sub
block comprises a 3D speaker placement description field which
represents speaker placement information of the multi-channel audio
data.

The data transmitting apparatus of claim 4, wherein the 3D speaker
placement descriptor field comprises at least one of afourth sub field
which represents information about achannel alocation standard type
of the multi-channel audio data, and afifth sub field which represents
information about speaker placement and arrangement of the multi-
channel audio data.

The data transmitting apparatus of claim 5, wherein the channel al-
location standard type is achannel allocation standard type regarding at
least one of 10.2 channels, 22.2 channels, 30.2 channels, multiple
channels comprising more than 30.2 channels, and multiple channels
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comprising less than 10.2 channels.

The data transmitting apparatus of claim 1, wherein the third sub block
comprises at least one of afield which represents anumber of streams
of multi-stream audio supported by the data transmitting apparatus, and
a shortened audio descriptor field which represents characteristics of
audio corresponding to individual streams of the multi-stream audio.
A data receiving apparatus comprising:

areceiver which receives an Extended Display Identification Data
(EDID) block regarding multi-channel audio data from a data
transmitting apparatus; and

an analyzer which analyzes the EDID block,

wherein the EDID block comprises at least one of afirst sub block
which represents three-dimensional (3D) audio characteristics of the
multi-channel audio data, a second sub block which represents 3D
speaker placement information of the multi-channel audio data, and a
third sub block which represents multi- stream audio characteristics of
the multi-channel audio data.

The data receiving apparatus of claim 8, wherein the first sub block
comprises at least one of afield which represents information about a
number of 3D audio descriptors, and a 3D audio descriptor field which
represents information about 3D audio data supported by the data
transmitting apparatus.

The data receiving apparatus of claim 9, wherein the 3D audio de-
scriptor field comprises at least one of afirst sub field which represents
format information of the multi-channel audio data, a second sub field
which represents a number of channels of the multi-channel audio data,
and athird sub field which represents sampling frequency information
of the multi-channel audio data.

The data receiving apparatus of claim 8, wherein the second sub block
comprises a 3D speaker placement description field which represents
speaker placement information of the multi-channel audio data.

The data receiving apparatus of claim 11, wherein the 3D speaker
placement descriptor field comprises at least one of afourth sub field
which represents information about achannel alocation standard type
of the multi-channel audio data, and afifth sub field which represents
information about speaker placement and arrangement of the multi-
channel audio data.

The data receiving apparatus of claim 12, wherein the channel al-
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location standard type is achannel alocation standard type regarding at
least one of 10.2 channels, 22.2 channels, 30.2 channels, multiple
channels comprising more than 30.2 channels, and multiple channels
comprising less than 10.2 channels.

The data receiving apparatus of claim 8, wherein the third sub block
comprises at least one of afield which represents a number of streams
of multi-stream audio supported by the data transmitting apparatus, and
ashortened audio descriptor field which represents characteristics of
audio corresponding to the individual streams of the multi-stream
audio.

A data transceiving System comprising:

adata transmitting apparatus which generates an Extended Display
Identification Data (EDID) block regarding multi-channel audio data,
and transmits the EDID block to adata receiving apparatus, and

adata receiving apparatus which receives and analyzes the EDID
block,

wherein the EDID block comprises at least one of afirst sub block rep-
resenting three-dimensional (3D) audio characteristics of the multi-
channel audio data, a second sub block which represents 3D speaker
placement information of the multi-channel audio data, and athird sub
block which represents multi-stream audio characteristics of the multi-
channel audio data.
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