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Where We Stand

3D on-demand content is offered within Deutsche Telekom's IPTV product today. Working on every set-
top-box and with every 3D screen available. First regular live programming to come shortly.

More than just 3D ready...
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Premium on-demand TV in 3D 3D live broadcasting

= On-demand offering with 3D content
started at IFA 2010

= More blockbuster movies, amazing
documentaries and further content to

come soon
N J

= First successful live broadcast of Ice
Hockey World Cup opening match

= (German Bundesliga in 3D planned for
January 2011!
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How We Did It

First generation 3DTV based on the existing IPTV HD infrastructure.

Active shutter

VoD
subsystem

Telekom IPTV
infrastructure

Live TV

Side-by-side HD head-end

3D signal

Polarization

Frame compatible stereo 3D transmission for delivery of linear and non-linear services

= Side-by-side 3D video is embedded within an HD frame that is transmitted transparently through the existing

IPTV infrastructure
= 3D enabled TV set processes the video signal into separate video streams for left and right eye. Active shutter

technology creates a separation in time, polarization technology creates a separation in space.
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What We‘ve Done and What We Got Planned

Deutsche Telekom®s Entertain was first mover with 3D entertainment on the German market. And we
intend to stay at the top.

German
Bundesliga
live in 3D

Quality and innovation

Today

leadership strengthened
through 3DTV

First 3D on-
demand films
in Germany

First public 3D
live broadcast
in Germany

3D is a great enrichment
of home entertainment!

| January 2010 More to come...
( | LIGA total! (German
- hes in 3D
Offering of selected 3D on- | \matc SIS )
May 2010 demand assets including | !
Live 3D broadcast of Ice blockbuster movies !
Hockey World Cup ; S
opening match |
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3D is Challenging Technology

The further evolution path of 3D will take impact on all technical building blocks along the value chain.

. _ Future IPTV
?—} Processing }—V Coding P infrastructure

Creating

Content Creation Service Platform Distribution Terminal

C Shooting 3D requires new\ /- IPTV platform demands /- Definition of technically A /- New set-top devices for
approaches, production significant extensions for a enhanced architecture for services based on future
techniques and technolo- high quality 3D content future value added 3D 3D technology/codecs.
gies. delivery, also to multiple services through fixed and | | = (Auto-)Stereoscopic dis-

= Strengths and hazards of screens. mobile connections. plays with even higher
the new technology need = Development of advanced || = Dramatic increase of resolution (4k/8k).
to be taken into account in coding algorithm to deliver bandwidth to enable = 3D capable user interfaces
production. 3D in full resolution. advanced 3D coding, and apps for TV and
Codec(s) have to be 1080p50 and possibly mobile screens to deliver
downwards Compatible. Ultra-HD. Superior user experience
= Additional metadata pose new requirements for
signaling. performance & scalability.
- AN AN AN /
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E.g.: Accomplishing the 3D EPG/ TV User Interface Challenge

Stereoscopic Uls and Apps are both a short/middle-term and a long-term issue.

Short- to medium-term challenge: enhancing the current 2D TV user interface to 3D usage

Provide basic reasonable and user friendly 3D VoD controls and EPG
menu items

Find workarounds for the current limitations given by dominant side-by-
side transmission

Buttons, pictures and panels to be properly formatted (anamorphic)
Preferably dynamic mechanism for on-the-fly text-to-picture conversion

Midto long-term challenge: creating new attractive innovative 3D TV user interfaces

Translate best 3DTV design practices into convincing 3D user interfaces
Create innovative 3D capable content/service discovery and selection

methods and interactive TV applications ufendin | ARDMitagsmagezn |3
= Adopt standards for adding subtitles, closed captions and images to 00- 14:00 Uhs ] w;ﬂ_‘”“ﬂ
3DTV content b e S
= Adaptable 3DTV user interfaces for different audiences o\ \D et
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What We've Learned So Far - What Needs to be Done

Even though we are still in the early days there are some learnings — and a bunch of requirements.

Content Creation Service Platform Content Presentation

Chance for enthusing consumers

= 3D codec development and = 3D should be cost neutral feature of
= Native, high- D productions standardization | all future FullHD TVs mid-term
. otic focus = 4k, 8k and beyond stereoscopic = Cross-talk problems need to be
. = Determination of industry standards solved
. = Chip manufacturing = (et to run signaling for frame
= Evaluation of bandwidth demands compatible formats
= Apply (DVB) signaling for 3D = Make manual 3D switching easier
= 3D user interfaces and apps = |nteroperable and cheaper active

shutter glasses

= Convincing auto-stereoscopic
displays and home entertainment
projectors with polarization

D1s not just a new technology . 'horoughly produced native 3D contentis neec
- Service platforms need to be extended in hardware and software.

- Teething troubles on the CE side need to be healed. 3D glasses shall be interoperable!
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How We See the Evolution of Content on Entertain

Like with HD in the past consumers again need adduction to the new technology and shall be won over
with top contents. This need is addressed in our content strategy.

——Sepr | S | S| SepH

Eye-Opener Quality Content is King Special Interest

Show the visual prospects Natively scripted/produced Thrilling contents that win Attractive contents for
and immersive power of 3D quality 3D content over the mass market specific target groups

Largest possible reach of households is crucial for everyone’s commercial interests.

As an IPTV service provider facing up to the challenge of 3DTV we do our share.
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Thanks for Listening.

_d Thomas Aidan Curran

Senior Vice President Technology and Innovation
Deutsche Telekom AG

Friedrich Ebert Allee 140

53113 Bonn




