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Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETS| Secretariat. Latest updates are available on the ETSI Web

server (http://ipr.etsi.org).

Pursuant to the ETSI IPR Palicy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This Technical Specification (TS) has been produced by Joint Technical Committee (JTC) Broadcast of the European
Broadcasting Union (EBU), Comité Européen de Normalisation EL ECtrotechnique (CENELEC) and the European
Telecommunications Standards Institute (ETSI).

NOTE: The EBU/ETSI JTC Broadcast was established in 1990 to co-ordinate the drafting of standardsin the
specific field of broadcasting and related fields. Since 1995 the JTC Broadcast became atripartite body
by including in the Memorandum of Understanding also CENELEC, which isresponsible for the
standardization of radio and television receivers. The EBU is a professional association of broadcasting
organizations whose work includes the co-ordination of its members' activities in the technical, legal,
programme-making and programme-exchange domains. The EBU has active membersin about
60 countries in the European broadcasting area; its headquartersisin Geneva.

European Broadcasting Union

CH-1218 GRAND SACONNEX (Geneva)
Switzerland

Tel: +41227172111

Fax: +4122717 2481

The Digital Video Broadcasting Project (DVB) is an industry-led consortium of broadcasters, manufacturers, network
operators, software developers, regulatory bodies, content owners and others committed to designing global standards
for the delivery of digital television and data services. DVB fosters market driven solutions that meet the needs and
economic circumstances of broadcast industry stakeholders and consumers. DV B standards cover all aspects of digital
television from transmission through interfacing, conditional access and interactivity for digital video, audio and data.
The consortium came together in 1993 to provide global standardization, interoperability and future proof
specifications.

The present document is part 3 of a multi-part deliverable covering Digital Video Broadcasting (DVB);
Plano-stereoscopic 3DTV, asidentified below:

Part 1:  "Overview of the multipart";
Part 2. "Frame Compatible Plano-stereoscopic 3DTV";

Part3: "HDTV Service Compatible Plano-ster eoscopic 3DTV".

Introduction

The present document specifies the delivery system for HDTV service compatible plano-stereoscopic 3DTV services,
enabling service providers to provide 3DTV services with full resolution high-definition video per eye, while alowing
existing HDTV receiversto derive a conventional full-resolution HDTV service from the 3DTV service. This system
covers both use cases of a STB delivering 3DTV servicesto a3DTV capable display device viaan HDMI connection,
and a3DTV capable display device receiving 3DTV services directly viaa built-in tuner and decoder.

ETSI
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1 Scope

The present document specifies the methods to encode and deliver DVB HDTV service compatible plano-stereoscopic
3DTV (SC-3DTV) services, and their decoding by adigital receiver. Thisincludes the selection of SC-3DTV formats,
the definition of SC-3DTV service signalling information, and the handling of graphics and captions overlaysin the
receiver during the reception of a SC-3DTV service. The underlying mechanisms are specified in amendments and
extensions to the appropriate existing DVB specifications.

The production and contribution of SC-3DTV content prior to delivery and the method of rendering the SC-3DTV
content on a display after its reception and decoding are outside the scope of the present document.

2 References

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
reference document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
http://docbox.etsi.org/Reference.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication ETSI cannot guarantee
their long term validity.

2.1 Normative references

The following referenced documents are necessary for the application of the present document.

[1] ITU-T Recommendation H.222.0 (2012)/I SO/IEC 13818-1: "Information technology - Generic
coding of moving pictures and associated audio information: Systems".

[2] ITU-T Recommendation H.264 (2012)/1SO/IEC 14496-10:2012: " Advanced video coding for
generic audiovisual services'./"Information technology -- Coding of audio-visual objects --
Part 10: Advanced Video Coding".

[3] ETSI TS101 154 (V1.11.1): "Digital Video Broadcasting (DV B); Specification for the use of
Video and Audio Coding in Broadcasting Applications based on the MPEG-2 Transport Stream”.
[4] DVB BlueBook A038 (09/12): "Digital Video Broadcasting (DVB); Specification for Service
Information (S1) in DVB systems".
[5] ETSI EN 300 743 (V1.4.1): "Digital Video Broadcasting (DVB); Subtitling systems".
2.2 Informative references

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1] HDMI LLC: "High-Definition Multimedia I nterface Specification Version 1.4a", March 4, 2010.

NOTE: Available at http://www.hdmi.org/manufacturer/specification.aspx.

[i.2] Blu-ray Disc Association: "White Paper Blu-ray Disc™ Read-Only Format 2.B Audio Visua
Application Format Specifications for BD-ROM Version 2.5", July 2011.

NOTE: Available at http://blu-raydisc.com/assets/Downloadabl efile/BD-ROM-AV -WhitePaper 110712.pdf.

[i.3] ETSI TS 101 547-1: "Digital Video Broadcasting (DVB); Plano-stereoscopic 3DTV;
Part 1: Overview of the multipart”.
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[i.4] ETSI TS 101 547-2: "Digital Video Broadcasting (DV B); Plano-stereoscopic 3DTV; Part 2: Frame
Compatible Plano-stereoscopic 3DTV".
3 Definitions and abbreviations
3.1 Definitions
For the purposes of the present document, the terms and definitions given in TS 101 547-1 [i.3] apply.
3.2 Abbreviations
For the purposes of the present document, the abbreviations given in TS 101 547-1 [i.3] and the following apply:
ES Elementary Stream
IDTV Integrated Digital TV
MVC Multiview Video Coding
NOTE: Asdefinedin[2].
PID Packet Identifier
4 HDTYV service compatible plano-stereoscopic 3DTV

services in DVB delivery systems

Figure 1 depicts the scope of the present document, highlighted by the grey area, and the general concept of the
compatibility of DVB HDTV service compatible plano-stereoscopic 3DTV (SC-3DTV) services with HDTV services
over the encoding, transmission, and decoding stages of operation in aDVB delivery system. It shows, as a hypothetical
example, a SC-3DTV service being multiplexed with a conventional HDTV service into a single MPEG-2 Transport
Stream for delivery to a population of IRDs, some of which are SC-3DTV compliant (as defined in the present
document), some of which are FC-3DTV compliant (as defined in TS 101 547-2 [i.4]), and some of which are HDTV
capable, i.e. not SC-3DTV compliant.

The present document defines signalling for SC-3DTV services and deals with the handling of DV B subtitles for use
with these services.

Signalling
Information ]
SC-3DTY
o TN RD
SaDT 30TV MVC Video| — Transport s I User 1
envice Video Encoding Wiultiplexing ry
Provider Channel
. HDTY &
IRD
DVE User 2
Subtitles
SHDT_V HD HD Video
ervice Video Encoding
Provider

Figure 1: Scope of the HDTV service compatible plano-stereoscopic 3DTV specification

The following clauses discuss informatively various aspects of HDTV service compatible plano-stereoscopic 3DTV
(SC-3DTV) services and compliant IRDs.
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Subsequent sections specify normatively the features of the SC-3DTV delivery system, referring to revised versions of
relevant existing DV B specifications that have been updated to include tools for SC-3DTV service delivery. These are
the codecs usage specification for services that use the MPEG-2 Transport Stream [3], the DVB Sl specification [4],
and the DV B subtitles specification [5].

4.1 HDTYV service compatible plano-stereoscopic 3DTV
services

SC-3DTV services adopt the MV C Stereo High Profile video format defined in [2]. The application of MV C Stereo
High Profile for SC-3DTV is specified in the present document and in [3]. A SC-3DTV service differsfromaHDTV
service in that the video content of the 3DTV service contains two component video elementary streams, namely the
MV C Stereo Base, or Independent Layer, and the MV C Stereo Dependent Layer.

The MV C Stereo Base Layer video stream is backwards compatible with HDTV video streams, as specified in

clause 5.1. In addition, SC-3DTV service signalling is specified such that existing non-SC-3DTV capable IRDs will
recognise the SC-3DTV serviceasaHDTYV service and decode the associated MV C Stereo Base Layer video stream as
if the IRD was receiving a conventional HDTV service.

The MV C Stereo Dependent Layer supplements the MV C Stereo Base Layer, applying the methods specified in
annex H of [3], to provide the second view of a stereo pair of views at a reduced bit rate compared to independent
encoding, at an equivalent level of picture quality.

Associated audio and ancillary content streams of SC-3DTV services, except for DV B subtitles, adopt the same formats
aswith DVB HDTV services.

The present document provides signalling tools (see clause 6) to cater for al of the informatively defined types of
3DTV service described in clause 4.1 of TS 101 547-1 [i.3], when they are in the form of SC-3DTV services.

Figure 2 depicts a hypothetical timeline of various types of DVB service, carrying various types of events, for the
purposes of introducing the aspects specified in the present document, and the i ssues around the co-existence of
SC-3DTV serviceswith HDTV services.

Yideo: component_type "H. 264/ C HDTY service compatible
plano-stereoscopic high-definition video... "
—* service_type "HDTV..."
Content descriptor: Special

HD (20} _) _3D characteristics "sterenscopic 3D = 20 (HD)
format transition _l r format transition
Mor- 247 HDTY E SC-3DTV E SC-3DTVE HOTY E
SC-3DTV Service RED g vent : vent vent

Yideo: component_type "H.264/MY C HDTY service compatible
plano-stereoscopic high-definition videao... "
FEiEe e 2 TY... Content descriptor: Special
characteristics "stereoscopic”

247" SC-30TY
Senice SC-30T Event SC-30TY Event SC-30TY Event SC-30TY Event

Event linkage Event linkage

HDTY Service HDTY Event HDTY Event HDTY Event HOTY Event

l Event linkage

SDTY Senvice SDTY Event SDTY Event SDTY Ewent SDTY Event

|0

Figure 2: SC-3DTV service scenarios

ETSI



8 ETSITS 101 547-3 V1.1.1 (2012-11)

A SC-3DTV event isdefined asa DVB service event that contains a SC-3DTV format video stream, as specified in
clause 5.1. The permitted video encoding parameters (codec, resolution, and frame rate) for SC-3DTV services are
specified below in clause 5.1.

Signalling for SC-3DTV servicesis described in clause 6.

Aswell asthe SC-3DTV specific signalling per se, the existing event linkage Sl has been extended to allow more
convenient event linkage signalling scenarios with the increased number of different service types, i.e. now including
3DTV services. This aspect is specified in clause 6.3.

For the SC-3DTV services that switch between SC-3DTV and HDTV modes, the video format transitions that occur
when such a switch is performed (from a SC-3DTV video format to aHDTV video format, or vice versa) shall be
signalled as specified in clause 6.5, in order to ensure consistent and reliable behaviour in the SC-3DTV IRD.

4.2 HDTYV service compatible plano-stereoscopic 3DTV IRDs

Due to the backwards compatibility of SC-3DTV services with HDTV services and the different types of IRD (e.g. STB
or integrated TV), there are several scenarios for the reception of SC-3DTV services, and the co-existence of SC-3DTV
compliant IRDs with existing frame compatible plano-stereoscopic 3DTV (FC-3DTV) compliant IRDs and HDTV

(i.e. non-3DTV) equipment. Figure 3 depicts the predominant scenarios.

HDMI
W14da

ey
SCA0TY DTy
IRD (STE) capable TV

-l

SC-3DTV
IRD (IDTV)

HOM|

B NG
DVB Transport g -

Stream containing HOTY 30Ty
HOTV service compatible IRD (STE) capable TV
plano-stereoscopic
30TV service(s) HOMI

SC-3DTV
IRD (STB)

HOM|

HDTY
IRD {STE)

HDTY IRD
Figure 3: HDTV service compatible plano-stereoscopic 3DTV IRD scenarios

3DTV IRD scenario A: The user hasa SC-3DTV compliant IRD (STB) connected to a3DTV capable display device
viaHDMI V1.4a. If the display deviceis SC-3DTV format compliant viaits HDMI interface then the user receives
SC-3DTV servicesviathe STB. If the display deviceis FC-3DTV format compliant viaits HDMI interface then the
SC-3DTV compliant IRD (STB) may be able to convert the SC-3DTV serviceto aFC-3DTV compliant format,
otherwise the user will receive the SC-3DTV service in backwards-compatible HDTV mode.
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3DTV IRD scenario B: The user hasa SC-3DTV compliant IRD in the form of an IDTV, which receives SC-3DTV
services directly from the delivery channel.

IRD scenarios A and B are the meaningful scenarios for the delivery of HDTV service compatible plano-stereoscopic
3DTV services to the consumer. Further scenarios are described in order to highlight the backwards compatibility of
SC-3DTV services with conventional HDTV IRDs.

3DTV IRD scenario C: Theuser hasaHDTV or FC-3DTV STB, i.e. non-SC-3DTV compliant IRD (STB), connected
viaHDMI to a SC-3DTV capable display device. Here the user will receive the SC-3DTV service in backwards-
compatible HDTV mode.

3DTV IRD scenario D: Theuser hasa3DTV compliant IRD (STB), connected via HDMI to a non-SC-3DTV
compliant HDTV or FC-3DTV set. Here the user will receive the SC-3DTV service in backwards-compatible HDTV
mode.

3DTV IRD scenario E: Theuser hasaHDTV or FC-3DTV compliant, i.e. non-SC-3DTV compliant IRD (STB),
connected viaHDMI to anon-SC-3DTV compliant HDTV set. Here the user will receive the SC-3DTV servicein
backwards-compatible HDTV mode.

3DTV IRD scenario F: Theuser hasaHDTV or FC-3DTV, i.e. non-SC-3DTV compliant IRD (IDTV). Here the user
will receive the SC-3DTV service in backwards-compatible HDTV mode.

5 Video and audio codecs usage

This clause profiles [3] to specify the video and audio codecs usage for SC-3DTV services, and the carriage of
SC-3DTV servicesin the MPEG-2 Transport Stream.

5.1 Video

This clause specifies the video format for SC-3DTV services and the requirements on SC-3DTV IRDs.

The video format for HDTV service compatible plano-stereoscopic 3DTV services shall be H.264/AV C Stereo High
Profile Level 4.0. Its usage for SC-3DTV servicesis specified normatively in clause 5.13, "MV C Stereo HDTV IRDs
and Bitstreams", of [3]. The video format adopted is aligned closely with that used for Blu-ray disc 3D content [i.2].

H.264/AV C Stereo High Profile Level 4.0 video consists of two H.264/AV C coded video component streams for each
of the left- and right-eye 3DTV views. The two component streams are referred to asthe MV C Stereo Base Layer and
the MV C Stereo Dependent Layer. Which of the two video layersit isthat provides the left and right viewsis
determined by the content provider. Video layer signalling, described in clause 6.4, is provided in order to identify
which eye view is contained in the Base Layer and Dependent Layer respectively.

SC-3DTV services shall apply video coding according to the following clauses:
a) SC-3DTV services shall use H.264/AV C video codec Stereo High Profile [2] for the coding of video content.
b) SC-3DTV service video content shall be with 16:9 aspect ratio.

c) SC-3DTV servicesand IRDs shall comply with the common specifications for all MV C Stereo HDTV IRDs
and bitstreams as defined in clause 5.13 of [3], and with the further specification contained in annex | of [3].

d) SC-3DTV servicesare divided into those applicable to 25 Hz and to 30 Hz video system environments, asis
the case with the existing SD and HD format specificationsin [3]:

- 25 Hz SC-3DTV services and IRDs shall comply with the specifications of 25 Hz H.264/MV C Stereo
HDTYV IRDs and bitstreams as defined in clause 5.13.2 of [3], and with the provisions on 25 Hz
SC-3DTV services and IRDs in the extension on SC-3DTV in annex | of [3].

- 30 Hz SC-3DTV services and IRDs shall comply with the specifications of 30 Hz H.264/MV C Stereo
HDTYV IRDs and bitstreams as defined in clause 5.13.3 of [3] , and with the provisions on 30 Hz
SC-3DTV services and IRDs in the extension on SC-3DTV in annex | of [3].

ETSI
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€) 25Hz SC-3DTV services may use the following video formats for the Base and Dependent Layers, whereby
both Layers shall use the same format:
- 1280 x 720p @ 50 Hz;
- (1920 or 1 440) x 1 080i @ 25 Hz;
- (1920 or 1 440) x 1 080p @ 25 Hz.

NOTE 1: The1080p @ 25 Hz format is an optional format for compliance with [i.1]. Some 3DTV capable display
devices might not support this 3DTV video format. However such content can be converted to
1080i @ 25 Hz or 1 080p @ 50 Hz for transmission over HDMI.

f) 30 Hz SC-3DTV services may use the following video formats for the Base and Dependent Layers, whereby
both Layers shall use the same format:

- 1280x720p @59,94/ 60 Hz;
- (1920 0r 1 440) x 1 080i @ 29,97 / 30 Hz;
- (1920 0r 1 440) x 1 080p @ 30 Hz;

- 1920x1080p @ 23,98/ 24 Hz.

NOTE 2: The 1 080p @ 30 Hz format is an optional format for compliance with [i.1]. Some 3DTV capable display
devices might not support this 3DTV video format. However such content can be converted to
1080i @ 30 Hz or 1 080p @ 60 Hz for transmission over HDMI.

g) Videolayer signalling as specified in clause 6.4 shall be applied.
SC-3DTV compliant IRDs shall comply with the following clauses:
h) SC-3DTV IRDs shall support 16:9 aspect ratio for the reception of SC-3DTV services.
i) The25Hz SC-3DTV IRD shall support the following video formats:
- 1280 x 720p @ 50 Hz;
- (1920 or 1 440) x 1 080i @ 25 Hz;
- (1920 or 1 440) x 1 080p @ 25 Hz.
) The30Hz SC-3DTV IRD shall support the following video formats:
- 1280 x 720p @ 59,94 / 60 Hz;
- (1920 or 1 440) x 1 080i @ 29,97 / 30 Hz;
- (1920 or 1 440) x 1 080p @ 29,97 / 30 Hz;
- 1920 x 1 080p @ 23,98/ 24 Hz.

It should be noted that there is no requirement for STB IRDs to match the HDMI mode to that of the broadcast format.
In many casesit is better for a STB IRD to operate at the highest resol ution mode supported by both the STB and the
display. This eliminates the need for HDMI renegotiation and the resulting screen blanking when changing between
different broadcast formats (e.g. when changing channel). It also allows the resolution of the receiver's user interface to
remain fixed. STB IRDs can up-sample or down-sample the broadcast content to the negotiated HDM I resolution.

5.2 Audio

No particular usage requirements for SC-3DTV services exist for audio, so that the same audio codec usage applies for
SC-3DTV asfor HDTV services as specified in [3].

ETSI
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5.3 SC-3DTV service carriage in MPEG-2 TS

The underlying H.264/AV C specification [3] alows the MV C High Profile Base view and Stereo High Profile
Dependent view coded video to be carried in the MPEG-2 Transport Stream (TS) either using TS packets with the same
PID value for both streams, or using TS packets with two different PID values, as specified in [1]. In order to ensure
predictable error-free behaviour of legacy HDTV IRDs aready deployed in the field, SC-3DTV services shall alocate
two separate PID values for the carriage of the MV C High Profile Base view and Stereo High Profile Dependent view
coded video inthe MPEG-2 TS.

Further specification about the carriage of SC-3DTV content in the MPEG-2 TS are provided in clause 4 of [3],
referring to MV C Bitstreams, and clause 1.2 of [3].

6 Signalling

This clause specifies the signalling associated with SC-3DTV services. This signalling consists of the following
components:

. signalling in the transport layer, using MPEG-2 PSI and DVB Service Information (S1);
. signalling in the video stream, using the H.264/AV C Supplemental Enhancement Information (SEI);
e signaling in the subtitles, as defined in an extension to the DV B subtitles specification [5].

Figure 4 shows the various aspects of signalling specified for the carriage of SC-3DTV servicesin DVB delivery
systems.
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! | | ]
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Figure 4: Elements of HDTV service compatible plano-stereoscopic 3DTV signalling
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SC-3DTV services and IRDs shall comply with the system layer specifications related to all H.264/MV C IRDs and
bitstreams as defined in clause 4 of [3].

PSI and Sl shall be used to signal the presence of SC-3DTV servicesin the MPEG-2 TS according to the normative
statements expressed in the present clause and using the referenced SC-3DTV related extensions as specified in [4].

6.1 Programme Specific Information

The MV C_extension_descriptor shall be present in the ES loop of the PMT of the MV C Stereo Dependent Layer video,
as specified in clause 4.1.8.20 of [3]. The MV C_extension_descriptor contains information to associate the Base and
Dependent views with the Left or Right eye view as appropriate, as set by the content provider.

The AVC_video_descriptor shall be applied for the MV C Stereo Base Layer if it contains H.264/AV C still pictures, as
specified in clause 4.1.8.18 of [3].

6.2 Service Information

The DVB Sl specification [4] has been extended to include several signalling features required for the implementation
of SC-3DTV services and delivery systems. This clause summarizes this set of extensions while formulating
normatively their usage in conjunction with SC-3DTV services.

In case of any doubt about the consistency between normative statementsin [4] and the repeated statements herein, the
corresponding normative statement [4] shall take precedence.
6.2.1 Service type

SC-3DTV services are not identified by any new dedicated S service type. Due to the prime requirement for
backwards-compatibility with conventional HDTV services, SC-3DTV services shall adopt the existing service type
codes for "advanced codec HD services' (types 0x19, Ox1A, and 0x1B).

SC-3DTV compliant IRDs shall recognise SC-3DTV services using the corresponding video component type signalling
specified in clause 6.2.2.
6.2.2  Video component type

The component descriptor has been extended to include the additional format definition needed for MV C Stereo
Dependent Layer of SC-3DTV video content, as specified in clause 6.2.8 of [4].

The Base view of a SC-3DTV services shall be allocated the appropriate existing component_type value for
"H.264/AV C high definition video", as specified in clause 6.2.8 of [4].

A new S| component_type for stream_content type 0x05, namely with value 0x84 for "H.264/MV C dependent view,
plano-stereoscopic service compatible video", has been defined for the dependent layer video component for use with
SC-3DTV services.

The usage of stream_content and component_type for SC-3DTV issummarised in table 1.

Table 1: Video component type values for SC-3DTV

Dependent view
stream_content /
component_type
25 Hz 0x05 / 0x0B 0x05 / 0x84
30 Hz 0x05 / OxOF 0x05 / 0x84

Base view stream_content /

SC-3DTV system
component_type
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SC-3DTV services should carry the component_descriptor in the EIT and apply the appropriate component_type
according to the video format being used.

24 Hz frame rate video content shall use the appropriate H.264/MV C video component type as defined for 30 Hz
content.

Further aspects around the usage of the new component types with the various types of SC-3DTV servicesintroduced in
clause 4.1, and the impact on the various IRD scenarios introduced in clause 4.2 is discussed in clause 6.3.

6.3 Video stream signalling

6.3.1 Multiview view position SEI

The multiview_view_position_SEI message shall be applied to the MV C Stereo Base view as specified in
clause 5.13.1.8 of [3]. This SEl message indicates the MV C Stereo video format and associates the Base and Dependent
views with the Left and Right eye views of the SC-3DTV service.

The SC-3DTV IRD shall receive and interpret multiview_view_position SEI messages.

6.3.2 Multi-region disparity

Multi-region disparity information, described in clause 5.1.2 of TS 101 547-1 [i.3], and specified normatively in
clause B.11 of [3], may be applied to SC-3DTV services.

The SC-3DTV IRD may make use of the multi-region disparity information in order to position graphics correctly over
the SC-3DTV video content.

6.4 Video format transitions

A SC-3DTV service may switch video format between the SC-3DTV video format to or fromaHDTV video format
(i.e. anon-SC-3DTV video format), as depicted in the SC-3DTV service scenariosin clause 4.1.

NOTE: A channel change between two 3DTV services might include an inherent format switch that might cause
additional channel change delay in some cases.

A video format switch between an SC-3DTV and aHDTV format shall be applied only at a service event boundary, at a
RAP with an IDR or Intra-coded video frame.

With SC-3DTV services there are two methods by which to carry non-3DTV HDTYV video formats. The first, depicted
schematically in figure 5, occurs when the video switched from MV C Stereo High Profile to a conventional HDTV
video format. In this case the MV C Stereo Dependent stream ceases to be carried.

Base Layer (High Profile High Profile
Stream ver (Mg ) £
Dependent Layer (Stereo High Profile)

Display SC-3DTY (Left + Right) 2D HDTY

Time

Figure 5: Video format transition from SC-3DTV to a conventional HDTV format

The second method is realised when the SC-3DTV service maintains carriage of the MV C Stereo High Profile video
format, but by sending an MV C Stereo Dependent Layer video stream consisting entirely of groups of skipped
macroblocks, i.e. it is"empty" and does not convey any additional video information compared to the Base Layer. In
this case the IRD will display the Base Layer view also for the view allocated to the Dependent Layer. This caseis
depicted schematically in figure 6.
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Ease Layer (High Profile BEase Layer (High Profile
Stream wer (Hig ) wer (Hig )
Dependent Layer (Stereo High Profile) "Empty” Dependent Layer (Stereo HP)
Display SC-3DTV (Left + Right) SC-3DTV (Left + Left) = 2D HDTY

Time

Figure 6: Video format transition from SC-3DTV to 2D mode
using an "empty" Dependent Layer stream

Format switches of the second type, depicted in figure 6, are not problematic, asthe SC-3DTV IRD is able to determine
the switch to the non-3DTV HDTYV video format by the defined MV C Stereo High Profile mechanisms.

With the first type of switch, however, the SC-3DTV IRD is not able to determine that the switch has occurred until the
next occurrence of the changed PMT, signalling that the MV C Stereo Dependent Layer view is no longer present. This
isdepicted infigure 7. Due to the lack of tight synchronisation between the PMT and coded video pictures, the IRD
might decide that an error has occurred due to perceived Dependent Layer video buffer underflow, with potentialy
unpredictable consequences for the user experience.

Period A (3D) . Period B (2D) . Period C (3D) .
sreamowpe os [ [av] [au] [au] s [lav][a] ]
3D Unsure whether 3D or 2D 3D
e Eamem
AL ‘ PPS H Substream SEls | slice ‘

Figure 7. Example video format transition without transition assistance signalling

In order to prevent such fault scenarios occurring with SC-3DTV IRDs, the SC-3DTV service shall apply video layer
signalling, i.e. the multiview_view_position_SEl message, as specified in clause 5.13.1.8 of [3] in every coded picture of
the MV C Stereo Base Layer during carriage of MV C Stereo High Profile video content. Thus when the service switches
tonon-3DTV HDTV mode by ceasing carriage of the Dependent Layer video stream, the SC-3DTV IRD isableto
determine the switch immediately when the first frame of non-SC-3DTV format video isreceived, and react
accordingly to avoid errorsin the MV C Stereo High Profile decoding process. This scenario is depicted in figure 8.

Period A (3D) Period B (2D) Period C (3D)
| [s0] [=0] 3D
it[;iir;l_type | 5PS | AUl au ] [ au] | 5PS || AU | | AU | | AU | | 5PS | AU
3D 2D 3D
seoam e oo s [ 0] (0]
AU | pes | substream seis | siice |

| aD | 2D signaling

Figure 8: Example video format transition with transition assistance signalling
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