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Proposed course outline

1. Course brief description 

a. Presents commercial television systems

b. Covers technical issues and standards at a basic level (not an engineering course)

c. Understanding of basic digital processing principles is desirable. All relevant terms though used at minimal level will be explained for non engineers (digitisation, sampling, compression, coding. modulation, transmission, demodulation, IP networks)

d. Covers digital terrestrial, cable and satellite TV, together with IPTV, including IPTV services and technologies.   The topics of digital signage systems will be also briefly presented.
e. Addresses issues of public policy treatment and techno-economic aspects in Digital Television communication markets (including but not restricted to issue of regulations, media convergence, licensing, transition to the digital terrestrial television, the digital dividend and the EU law, for public and private sector TV companies and IPTV providers)

f. Focuses on short presentations and assignments from participants on selection of topics

2. Television System Design: block system design 
a. International Committees related to digital television

b. The capturing system (recommendation CCIR 601-270 Mbit/s)

i. The studio TV signal: SDTV, HTDV other video formats (with relevant data rates)
c. Digital Video encoding (MPEG)
i. Types of data reduction for image and audio compression of the digital video signal: Redundancy reduction (no loss of information) and irrelevance reduction (loss of information).  The role of the human observer in irrelevance reduction

ii. MPEG-1, MPEG-2, MPEG-3, MPEG-4, MPEG-7, MPEG-21 video compression standards: quantisation, omitting, horizontal and vertical blanking intervals, reduction in vertical colour resolution, DPCM, motion vector and I, P, B and GOP pictures, DCT (8x8) and quantisation, zig-zag scanning.  Summary of MPEG profiles and levels.
iii. Audio signals to MPEG and Dolby Digital (MPEG1, MPEG2, MPEG4, MPEG-7, AC-3 and AC-3 Dolby audio, Dolby digital 5.1 surround)
iv. Teletext transmission, subtitles, VBS –video program system for VCR control,  EPG – Electronic Program Guide - applications and the role of MHP – Multimedia Home Platform  

v. A comparison of digital video (encoding) standards (MPEG-1, MPEG-2, VCD, DVD, M-JPEG and miniDV/DV
vi. Picture Quality Analysis of Digital TV signals

vii. Recent video compression methods (MPEG-4 AVC Advanced Video Coding, DVB-T2)
d. Digital Video transmission and reception
i. General introduction (standard, modulator / receiver)
ii. Digital Television Signals by Satellite (DVB-S)
iii. Broadband Cable Transmission of Digital TV signals (DVB-C)
1. DVB –C : European Standard

2. ITU-T J83B North America and Japan 

iv. The Terrestrial Transmission of Digital TV signals (DVB-T)

1. DVB –T : European Standard

2. Digital Terrestrial TV to North American ATSC Standard 

v. Digital Video Broadcast for Handhelds (DVB-H)

· DVB-H stands for "Digital Video Broadcasting for Handheld mobile terminals" and is an attempt at convergence between mobile radio networks and broadcasting networks
· DVB-H is intended to provide the framework for a modified DVB-T network to broadcast IP services in time slots in an MPEG-2 transport
vi. Other Digital Terrestrial Television
· ISDB – T : Integrated Service Digital Broadband – Terrestrial: The Japanese answer adopted also by Brasil 

· DMB-T : Digital Multimedia Broadcasting – Terrestrial:  Developed in China

· T-DMB: Developed in Korea, similar to DVB-H

Note IPTV is presented as a separate section/chapter
3. IPTV services and technologies

a. Introduction

i. Difference between Internet TV and IPTV

b. IPTV network distribution technologies

i. ‘Last Mile’  Broadband Distribution Network Types

ii. IPTV over: Fiber Access Network/ ADSL Network/ Next Generation Cable TV Networks/ Wireless Networks/ the Internet (streamed video, downloads, p2p

iii. IPTV Backbone Technologies (ATM and SONET/SDH; IP and MPLS; Metro Ethernet)
iv. Network factors associated with deploying IPTV
c. Real Time encoding and transportation

i. Introduction to Real-Time Encoding

ii. Compression Methods (MPEG, VC1)
iii. Packetizing and Encapsulating Video Content (7+1 conceptual layers) 
d. Broadcasting TV programs over IPTV
i. Video Components of an End-to-End IPTV System

ii. Streaming IPTV Content

iii. Multicasting across an IPTV Network

iv. Channel Changing
v. Discovering Channel Program Information
vi. Time-Shifting Multicast IPTV 
e. IPTV consumer devices – IPTVCD and IPTVCD s/w architecture

f. IPTV Conditional access and Digital Rights Management (DRM) systems

g. IPTV at home – Home Media Platform

h. VoD over IP 

i. IP based HDTV (high definition TV)

j. Interactive IPTV applications

k. IPTV network administration
4. Public Policy Treatment and Techno-economic aspects in Digital Television communication markets
a. The actors:, policymakers, content owners, network owners and network owners broadcasters: Public Service Broadcasters (PSB), Commercial Broadcasters (CB) 
b. Universal Service Obligation and the need for full digital television coverage of urban areas

c. Technology Neutrality

d. Importance of decision on set-top boxes set for Multimedia Home Platform 

i. Readily available, since the are essential part of the digital receiver

ii. Support local language fonts

iii. Allow for development of additional service from PSBs and CBs

iv. High cost of home wiring if more than a TV set is needed
e. Analogue switch-off date

f. Cable and IPTV vs Free-To-Air (FTA) channels

g. The role of Digital Television Satellite (DTS) operators

h. Development of Digital Television Terrestrial (DTT)
i. Business models

· Pay TV platform

· FTA platform

· Hybrid DTT

ii. Key success factors

· Lower cost per channel on DTT

· Subscribers should see an attractive offering at affordable cost; key attraction FTA channels, technological improvements

· Low cost and widely available set-top boxes

· Strong campaign of market communication providing information on: value of DTT, presence and contents of the offering, benefits, technical issues, precise switch over dates. Prerequisite: Existence of a clear and stable regulatory regime.

· Incentives given to a range of stakeholders to drive DTT.  It is NOT the same case as mobile telephony!
iii. Regulatory issues as highlighted from initial approaches
· Choice of business model has been left to industry

· Coverage obligations have been softened

· Policymakers are unwilling to impose specific services or standard to the market on the issues of interactive services and the MPH standard

· Key regulatory challenge: how to ensure full digital television coverage

iv. Legal context for DTT

· Specific Media Legislation

· Directives in the field of electronic communications

· Competition law

· Policy intervention is allowed (although limited)

· Different approaches in different states due to varying interpretations of EU directives

v. Role of the European Commission
5. Group assignments 
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