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Open Internet has become an important delivery mechanism
for both linear and non-linear media, and is likely to become
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even more important in the future



Some key questions that broadcasters often ask
(unordered)( )

What is the relationship between traditional broadcasting and the internet
Will Internet disrupt the existing revenue streams
Who pays for the internet services
Who pays what to whom
Who is the « owner » of the end-user
Who manages the content
How to protect content
What type of content is the most suitable for the InternetWhat type of content is the most suitable for the Internet
What type of video (and audio) quality viewers can expect
Is the Internet suitable to carry high-quality television services (e.g. HDTV, 3DTV)
Whi h d d b t fWhich codecs and browsers to focus on
How will users find and search for the content
How the content will be delivered with scale and performance
Which production, distribution and consumption platform(s) will be used
What is acceptable cost for content delivery
Which end devices should we target
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And finally, how about the net neutrality???
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Internet TV todayy

YouTube: user generated content

iTunes: buy/rent your episode

AppleTV: set-top box for TV 

BitTorrent – open source P2P file sharing

Hulu: TV series for free 

BBC iPlayer: catch-up TV

Netflix - streaming movies

Facebook – social networking

Twitter – short messages
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Twitter – short messages



Advantages of Internet compared to Broadcastingg p g

The Internet has open architecture
The internet follows the end to end principle:The internet follows the end-to-end principle: 
 It does not mind what is communicated between the network ends. 
 What enters the net goes outWhat enters the net, goes out.

Allows entry of new players, new users, new applications and new systems
 Some existing players are bracing themselves to adjust to new internet g p y g j

environments
 Some existing apps and services take a new shape for optimum 

performance in the internetperformance in the internet
The Internet is a place of permanent changes and these changes are likely
to continue.
Allows continuous design, redesign and configuration of systems
This creates continuous tensions among players and battle over market

EBU TECHNICAL - your reference in media technology and innovation

power



Internet challengesg
Recently, the Internet has become a mass phenomenon and takes the load which it
has never been designed for. g
Content has become an interesting market and content providers started to earn
money.
 Network providers remained focused on network (bandwidth) provision only Network providers remained focused on network (bandwidth) provision only

The use of audiovisual on-demand and live services grew rapidly
 Network providers faced capacity and quality challenges

AV apps and services (like audio, video, voice, television, radio) brought new technical
challenges which were not critical for previous simple data apps/services
 Latencyy
 Start-off time
 Jitter
 Bandwidth Bandwidth
 Flash crowds
 Number of simultaneous users

EBU TECHNICAL - your reference in media technology and innovation

As a result of these new developments, the very end-to-end principle has been 
questioned.
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Some Broadcasters’ requirements for Internet distributionq
Reliable and secure content delivery

No glitches, no interruptions, reasonable latency, firewall traversal
Automatic adaptation to time-varying network conditions, changing number of end users and 

multiplicity of different end devices

Live streaming and on-demand
PVR support, integrated content protection, integration with advertising  and analytics, media 

navigation (trick mode, start anywhere)

Range of quality levels – including HD qualityg q y g q y
HDTV and multichannel audio as well as SDTV and FM-quality
Comprehensive metadata

L t f i f t t ti d d d iLow cost of infrastructure, operation and end devices
Large number of concurrent users

Millions of users at the same time, high burstable capacity – resistance to „flash crowds“

Open and standardised system
Facilitates to rollout horizontal markets

Availability across a range of networks and end devices
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Availability across a range of networks and end devices
Various physical  infrastructures and a range of CE devices



Content-related issues
Media Multi-platform Production 
 End-to-End Digital Production Workflow: a highly-efficient file-based workflow from ingest g g y g

to play-out using MXF (Material eXchange Format)
 Non-linear editing, video servers  replaced VTRs
 MXF includes several profiles: which subset is most suitable for Internet ?p
 Ancillary data and services: subtitles, captions, timecode, audio descriptions
 Metadata models

Codec iss esCodec issues
 Multitude of different audio and video codecs
 Recent MPEG LA  announcement that no license fee applies to H.264

Quality evaluation issues
 Broadcasters use rigorous subjective evaluation methodologies, ITU BT.500 and EBU 

SAMVIQ

Legal/regulatory issues: 
 Content integrity
 Privacy protection and user behaviour data protection
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 Privacy protection and user behaviour data protection



Adaptive HTTP Streamingp g
 It acts like streaming but is based on HTTP progressive download

A long series of very small progressive downloads

 4 approaches:  Microsoft, Adobe, Apple, Move Networks
 Low entry  barriers: 

C tibilit ith i ti HTTP t k i f t t h CDNCompatibility with existing HTTP network infrastructure such as CDNs
No firewall, NAT, RTSP interoperability issues

 Smoothly adjusts the content quality to the changing network 
conditions and the device processing power

 Client does not need to download more than it actually consumes
F t t t t t ith l Q d i i Q b ff fill Fast  start up – starts with low Q and increasing Q, as buffer fills up

 Provides better Q, as it uses the whole available bandwidth
Non-adaptive streaming forces the client to select a fixed bitrate below the available bandwidthp g

 Should be very easy to standardise (see Open IPTV Forum, 3GPP, 
MPEG):

Ch th f t f t MPEG 2 T t St MP4 F
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Choose  the format of segments: MPEG-2 Transport Stream or  MP4-F
Define a client manifest



Adaptive Media Delivery Options

RTP Streaming HTTP Progressive 
download

HTTP Adaptive 
Streamingg

Codec/Player H.264, SVC, Flash H.264, SVC, Flash H.264, SVC, Flash

Quality of Service Depending on BW and 
performance

Often poor user 
experience

Depending on BW and 
performancep p p

Adaptive Bitrate Yes No Yes

Publishing Workflow Simple Simple Packaging + Manifest

Content protection Flash Access DRM, 
Marlin

Flash Access DRM, 
Marlin

Flash Access DRM, 
Marlin

Live Support Yes No Yes

Live Latency <1s n/a <30s

Synchronous
Communications

Yes No n/a

Communications
Logging Server side No Client side

Cacheable No Yes Yes
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Hybrid Broadcast Broadband (HBB)y ( )
HBB provides a combination of two paths between the service provider and the end user:
 A one-way path: BroadcastA one way path: Broadcast
 A two-way Broadband (Internet)

Broadcast networks, as used in HBB, provide:
 excellent scalability (e.g. several millions of concurrent users), 
 ability to cope with flash crowds (i.e. sudden bursts in traffic), and 
 excellent service reliability and high bandwidth (bit rate) excellent service reliability and high bandwidth (bit rate) 

These issues are a major problem of today’s IPTV or Internet TV.
Most services are managed by broadcasters:g y
 On-demand catch-up television programmes
 Browser-based digital Teletext
 Advanced access services (signing, multi-lingual commentaries, captions, subtitles)
 Multiple camera angles, embedded picture-in-picture
 Information widgets user-adjustable on a TV display
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Information widgets user adjustable on a TV display
 Targeted advertising



Multitude of HBB TV proposalsp p
There are several HBB or connected TV platforms and standards available in 
Europe, including :g
 Vendor-specific solutions: Samsung, Sony, Panasonic, Philips
 Yahoo! widgets

C Canvas and  HbbTV, 
 Capablue Connected, 
 TV Everywhere in the US, etcTV Everywhere  in the US, etc

Critical issue 1: a Content (not Service) Discovery Platform 
It should enable viewers to search for video on any device, as well as receive 
i t lli t d ti th t bl th t di i th t iintelligent recommendations that enable them to discover programming that is 
genuinely relevant to their viewing habits or interests

Critical issue 2: Broad consumer programme choice 
Based on existing product development and the short-term availability of 
receiver products using existing supply channels
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Peer-to-Peer Deliveryy
P2P has come a long way from initially illegal file sharing services to 
commercially viable, large scale, mass market distribution overlay networks.y g y

Example: Octoshape  7.8 Million Live Sessions

 3.78 Million Hours Of Live 
Streaming Video

 1 hour 34 Minute Average Unique 
User Time

 Viewed in More Than 200 Countries

25’000

40’000

250’000 unique
15’000

75’000 unique

2006

()

2007 2008

25 000

110’000 unique

250 000 unique
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Main P2P challengesg

Today, pure P2P systems are most successful at low bit rates – lower than 
upstream capacity (such as live radio/audio-only streaming)
Due to asymmetricity of today’s broadband networks, HQ TV streaming (around 
1 Mbit/s) is more challenging and require addition infrastructure/software 
mechanisms 
 Dedicated super peers
 Temporarily assigned peers (hyper peers)Temporarily assigned peers (hyper peers)
 Edge caching  servers
 Complementary CDNs

P2P i ffi i t t f l l l iP2P is an efficient system for local, close area services
P2P is less suitable for inter-domain services involving two or more different 
ISPs, especially if the broadband network is star based (example: the 
Netherlands, the UK, etc). In this case traffic goes via a backbone linking two 
domains which makes P2P less efficient than unicast.
A future option: a combination of P2P and CDN.
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And how about the future?
There are many uncertainties  about the suitability and commercial success of 
media delivery services over the open internet .y

Not a single technical solution will prevail on the market.

We believe that the technologies that combine openness, simplicity, low 
complexity and cost, reliability of service and a potential for carrying HD/3D 
services will ultimately win.

We also believe that the Internet has already reached a level of maturityWe also believe that the Internet has already reached a level of maturity 
commensurate with the traditional delivery media. 

The Internet  has become a valid and valuable media distribution system.
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