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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 members and non-members, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in
respect of ETSI standards", which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web
server (http://webapp.etsi.org/IPR/home.asp).

Pursuant to the ETSI IPR Policy, no investigation, including IPR 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 Report (TR) has been produced by Joint Technical Committee (JTC) Broadcast of the European
Broadcasting Union (EBU), Comité Européen de Normalization ELECtrotechnique (CENELEC) and the European
Telecommunications Standards Institute (ETSI).

The present document is supplementary to the earlier document TR 101 190 [i.5]. The present document extends the
scope of the implementation guidelines to include handheld reception as defined by EN 302 304 [i.2]. Many of the
items specified in TR 101 190 [i.5] are not reproduced in the present document, as they are already available, even
though they may be relevant to the implementation of a DVB-H network.

NOTE: The EBU/ETSI JTC Broadcast was established in 1990 to co-ordinate the drafting of standards in the
specific field of broadcasting and related fields. Since 1995 the JTC Broadcast became a tripartite body
by including in the Memorandum of Understanding also CENELEC, which is responsible 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 members in about
60 countries in the European broadcasting area; its headquarters is in Geneva.

European Broadcasting Union

CH-1218 GRAND SACONNEX (Geneva)
Switzerland

Tel: +41227172111

Fax: +4122717 2481

Founded in September 1993, the DVB Project is a market-led consortium of public and private sector organizations in
the television industry. Its aim is to establish the framework for the introduction of MPEG-2 based digital television
services. Now comprising over 200 organizations from more than 25 countries around the world, DVB fosters
market-led systems, which meet the real needs, and economic circumstances, of the consumer electronics and the
broadcast industry.

Introduction

The present document gives the first guidelines for the implementation of Digital Video Broadcasting Handheld
(DVB-H) transmission networks.

The document describes the main features of the DVB-H system and gives guidelines for setting up networks and
services.

Updates to the present document will be produced when more results from DVB-H compliant hardware tests and
experience from field trials become available.
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Document summary

An outline of the DVB-H system is introduced in clause 4, describing the main features of time slicing, multiprotocol
encapsulation forward error correction (MPE-FEC), the additional (to DVB-T) 4K mode and in-depth interleavers, and
DVB-H signalling.

Clause 5 introduces the link layer elements of the DVB-H system specification. These are time slicing and MPE-FEC.
In this clause there is a description of the main issues and a discussion on how to implement the DVB-H elements.

Clause 6 introduces the physical layer elements of the DVB-H system specification that are additional to the DVB-T
standard.

NOTE: As seen in the main text, time slicing and DVB-H signalling is mandatory in a DVB-H system. Other
technological elements are optional to use.

Compatibility issues (to DVB-T) are discussed in detail in clause 7.

DVB-H services and usage scenarios are presented in clause 8. This clause includes important issues such as sharing
with DVB-T and MPEG-2 services and handover considerations.

Clause 9 is devoted to DVB-H networks. The following issues are discussed: Network configurations, SI issues,
on-channel repeaters and general guidelines for the use of DVB-H in 5 MHz channel bandwidths.

Clauses 10 and 11 provide preliminary information about the DVB-H reference receiver and network planning.

Finally two annexes are included, the first shows the terminal categories (used in clause 11) and the other outlines the
implications of having "convergence terminals" in which DVB-H and GSM/UMTS technologies co-exist.
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1 Scope

The present document provides guidelines for the use and implementation of ETSI Digital Video Broadcasting
Handheld (DVB-H) standard [i.2] in the context of providing an efficient way of carrying multimedia services over
digital terrestrial broadcasting networks to handheld terminals.

The document should be read in conjunction with the DVB-T Implementation Guidelines (TR 101 190 [i.5]) since
many transmission aspects and network topologies (e.g. Single Frequency Networks and Multi-Frequency Networks)
are not described in detail in the present document because DVB-H is built upon DVB-T.

Objective

- The present document describes the Digital Video Broadcasting Handheld (DVB-H) specification for digital
terrestrial TV broadcasting to handheld portable/mobile terminals. It draws attention to the technical questions
that need to be answered when setting up DVB-H services and networks plus it offers some guidance in
finding answers to them. It does not cover in detail, issues linked to the content of the broadcasts such as
Coding Formats, Electronic Programme Guides (EPG), Access Control (CA), etc.

Target readers

- The present document is aimed at the Technical Departments of broadcasting organizations that are
considering implementing digital terrestrial broadcasting to handheld devices. It assumes that readers are
familiar with digital terrestrial broadcasting networks.

Contributors

- The present document was prepared by members of the Ad-hoc group TM-H from the DVB Project. Members
include broadcasters, network operators and professional and domestic equipment manufacturers.

2 References

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific.

e  For a specific reference, subsequent revisions do not apply.

e  Non-specific reference may be made only to a complete document or a part thereof and only in the following
cases:

- if it is accepted that it will be possible to use all future changes of the referenced document for the
purposes of the referring document;

- for informative references.

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 hyperlinks included 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 indispensable for the application of the present document. For dated
references, only the edition cited applies. For non-specific references, the latest edition of the referenced document
(including any amendments) applies.

Not applicable.

DVB BlueBook A092 Rev.3



2.2

10

Informative references

The following referenced documents are not essential to the use of the present document but they assist the user with
regard to a particular subject area. For non-specific references, the latest version of the referenced document (including
any amendments) applies.

[i.1]

[i.2]

[i.3]

[i.4]

[i.5]

[i.6]
[i.7]
[i.8]

[i.9]

[i.10]

[i.11]
[i.12]

[i.13]

[i.14]

[i.15]

ETSI EN 300 744: "Digital Video Broadcasting (DVB); Framing structure, channel coding and
modulation for digital terrestrial television".

ETSI EN 302 304: "Digital Video Broadcasting (DVB); Transmission System for Handheld
Terminals (DVB-H)".

ETSI TR 101 211: "Digital Video Broadcasting (DVB); Guidelines on implementation and usage
of Service Information (SI)".

ETSI EN 300 468: "Digital Video Broadcasting (DVB); Specification for Service Information (SI)
in DVB systems".

ETSI TR 101 190: "Digital Video Broadcasting (DVB); Implementation guidelines for DVB
terrestrial services; Transmission aspects".

ETSI EN 301 192: "Digital Video Broadcasting (DVB); DVB specification for data broadcasting".
IEC 62002-1: "Mobile and Portable DVB-T/H Radio Access - Part 1: Interface Specification".

ISO/IEC 7498-1: "Information technology - Open Systems Interconnection - Basic Reference
Model: The Basic Model".

ISO/TEC 13818-1: "Information technology - Generic coding of moving pictures and associated
audio information: Systems".

ITU-R Recommendation P.1546-1: "Method for point-to-area predictions for terrestrial services in
the frequency range 30 MHz to 3 000 MHz".

ITU-T Recommendation P.370: "Coupling Hearing Aids to Telephone sets".

ETSI TS 100 910: "Digital cellular telecommunications system (Phase 2+); Radio Transmission
and Reception (3GPP TS 05.05)".

J. Vire, J. Alamaunu, H. Pekonen and T. Auranen, “Optimization of PSI/SI Transmission in [IPDC
over DVB-H Networks”, in Proceedings of the 56th Annual IEEE Broadcast Symposium,
Washington, DC, USA, September 2006.

T. Jokela and J. Vire, “Simulations of PSI/SI Transmission in DVB-H Systems”, in Proceedings
of the 2007 IEEE International Symposium on Broadband MultimediaSystems and Broadcasting,
Orlando, FL, USA, Mar 2007.

J.Vire, J. Alamaunu and H. Pekonen, "Laboratory Measurements and Verification of PSI/SI
Transmission in DVB-H Systems", 27th IEEE International Performance and Communications
Conference, Austin, TX, USA, December 2008.

3

3.1

Definitions, symbols and abbreviations

Definitions

For the purposes of the present document, the following terms and definitions apply:

burst size: number of Network Layer bits within a time sliced burst

cycle time: time between the beginning of two consecutive bursts of the same Elementary Stream
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datagram: network layer packet with full address information enabling it to be routed to the endpoint without further
information
DVB-H services: content carried by the DVB-H system
elementary stream: stream of transport packets within a transport stream sharing a common Packet IDentifier (PID)
NOTE: The "elementary stream" definition differs from the MPEG-2 one.
IP datagram stream: stream of IP datagrams each sharing the same IP source and destination address

NOTE: An IP datagram stream is identified within an IP platform by its source and destination addresses. IP
datagram streams on different IP platforms may have the same source/destination addresses, but are
considered different IP datagram streams. IP datagram streams may be delivered over one or multiple IP
streams.

IP/MAC stream: data stream including an address header containing an IP and/or MAC address

NOTE: IP/MAC stream is encapsulated in an MPEG-2 Transport Stream multiplex. An example would be an IP
multicast stream conveyed in MPE sections.

IP platform: set of IP datagram stream managed by an organization

NOTE: The IP platform represents a harmonized IP address space that has no address collisions. An IP platform
may span several transport streams within one or multiple DVB networks. Several IP platforms may
co-exist in the same transport stream.

IP service: collection of service elements, each carried on an IP datagram stream

MPE-FEC: method to deliver additional Forward Error Correction to datagrams delivered in MPE sections, as defined
in EN 301 192 [i.6]

network layer: OSI layer as defined in ISO/IEC 7498-1 [i.8]
off-time: time between two time sliced bursts
NOTE: During the off-time, no transport_packets are delivered on the relevant elementary stream.

soft handover: receiver receiving transport stream, switches to another transport stream and continues receiving the
previously received IP service(s)

NOTE: Switching is accomplished seamlessly without interruption of the service consumption. Note that a soft
handover is neither required nor possible if no services are currently being consumed.

time slicing: method to deliver MPE sections and MPE-FEC sections in bursts, as defined in EN 301 192 [i.6]
transport_packet: data structure defined in ISO/IEC 13818-1 [i.9]

transport stream: stream of transport_packets, as defined in ISO/IEC 13818-1 [i.9]

3.2 Symbols

For the purposes of the present document, the following symbols apply:

B Receiver noise bandwidth (Hz)

Bb Burst Bitrate (bits per second)

Bd Burst Duration (seconds)

Bs Burst Size (bits)

Ca ECM synchronization time (seconds)

Cb Constant Bitrate (bits per second)

Cl Location correction factor (dB)

C/N RF signal to noise ratio required by the system (dB)

Dj Delta-t Jitter (seconds)

Eed Minimum median equivalent field strength, planning value (dBuV/m)
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Enin Equivalent minimum field strength at receiving location (dBuV/m)
F Receiver noise figure (dB)

k Boltzmann's constant = 1,38 x 10-23 J/K

L, Building penetration loss (dB)

L, Height loss (10 m a.g.l. to 1,5 m. a.g.1.) (dB)

L, Vehicle entry loss (dB)

Ot Off-time (seconds)

Pomn Allowance for manmade noise (dB)

Pn Receiver noise input power (ABW)

Ps Power Saving (Watts)

Ps in Minimum receiver signal input power (dBW)

St Synchronization Time (seconds)

Rx Receiver

TO absolute Temperature = 290 K

Tx Transmitter

Us in Minimum equivalent receiver input voltage into Zi (dBuV)
Zi Receiver input impedance (75 Q)

Drnin Minimum power flux density at receiving location (dBW/m?)

Drned Minimum median power flux density, planning value (dBW/m?2)

3.3 Abbreviations

For the purposes of the present document, the following abbreviations apply:

AGC Amplitude Gain Control

AVC Audio Video Coding

AWGN Additive White Gaussian Noise
BAT Bouquet Association Table

BB BaseBand

BER Bit Error Ratio

C/N Carrier to Noise ratio

CA Conditional Access

CAS Conditional Access System
CEPT European Conference of Postal and Telecommunications administrations
CIF Common Image Format

CM Commercial Module

COFDM Coded Orthogonal Frequency Division Multiplexing
CRC Cyclic Redundancy Check
DTT Digital Terrestrial Television
DVB Digital Video Broadcasting
DVB-H DVB Handheld

DVB-T DVB Terrestrial

ECM Entitlement Control Message
EIT Event Information Table

EMM Entitlement Management Messages
EPG Electronic Program Guide

ES Elementary Stream

ESG Electronic Service Guide

FEC Forward Error Correcting code
FFT Fast Fourier Transform

G.L Guard Interval

GOP Group of Pictures

GPS Global Positioning System

HP High Priority stream

ID IDentifier

IFFT Inverse Fast Fourier Transform
INT IP/MAC Notification Table

1P Internet Protocol
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IPDC IP Datacasting

IPE IP Encapsulator

IRD Integrated Receiver Decoder

ITU International Telecommunication Union
LP Low Priority stream

MAC Media Access Control

MFER MPE-FEC Frame Error Ratio

MFN Multi-Frequency Network

MIP Mega-frame Initialization Packet

MPE MultiProtocol Encapsulation

MPE-FEC MultiProtocol Encapsulation-Forward Error Correction
MPEG Moving Picture Experts Group

MUX MUItipleX, MUItipleXer

NIT Network Information Table

OFDM Orthogonal Frequency Division Multiplex
OSI Open System Interconnection

PA Power Amplifier

PAT Program Association Table

PCR Program Clock Reference

PDA Personal Digital Assistant

PID Packet IDentifier

PLL Phased Locked Loop

PLR Packet Loss Ration

PMT Program Map Table

PSI Program Specific Information

QAM Quadrature Amplitude Modulation
QCIF Quarter Common Image Format

QEF Quasi Error Free

QoS Quality of Service

QPSK Quadrature Phase Shift Keying

RF Radio Frequency

RS Reed-Solomon

SDT Service Description Table

SER Section Error Ratio

SFN Single Frequency Network

SI Service Information

TDM Time Division Multiplex

TPS Transmission Parameter Signalling

TS Transport Stream

TV TeleVision

UHF Ultra-High Frequency (300 MHz to 3 000 MHz)
VHF Very High Frequency (30 MHz to 300 MHz)

4 DVB-H system outline

4.1 Overview of the system

To meet the Commercial Requirements set by the DVB-M (CM) group for a new DVB transport mechanism, a Call for
Technologies was released by the DVB in January 2003. Based on the responses received and using the technology
elements of several proposals (plus some development work carried out inside the DVB-H group) a full DVB-H
concept has been composed by combining elements in the Physical and Link layers. The DVB-H group took into
account the guidance and requests set by the DVB-TM and DVB-SB for the new standard.

Although the DVB-T transmission system has proven its ability to serve fixed, portable and mobile terminals; handheld
terminals (defined as light-weight, battery-powered apparatus) require specific features from the transmission system
serving them:

. It is beneficial that the transmission system offers the possibility to repeatedly turn the power off to some parts
of the reception chain. This will reduce the average power consumption of the receiver.
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. It is beneficial that the transmission system ensures that it is easy for receivers to move from one transmission
cell to another while maintaining the DVB-H service.

. For a number of reception scenarios; indoor, outdoor, pedestrian and inside a moving vehicle, it is beneficial
that the transmission system offers sufficient flexibility and scalability to allow the reception of DVB-H
services at various speeds, whilst optimizing transmitter coverage.

e  Asservices are expected to be delivered in environments that suffer high levels of man-made noise, it is
beneficial that the transmission system offers the means to mitigate their effects on the performance of the
receiving terminal.

e  As DVB-H aims to provide a generic way to serve handheld terminals in various part of the world, it is
beneficial that the transmission syst