IEC IEC 62002-1

Edition 2.0 2008-05

INTERNATIONAL
STANDARD

Mobile and portable DVB-T/H radio access —
Part 1: Interface specification

NTEISNATIONAL
ELCCTROTECHNICAL

COMMISSION PRICE CODE X B

ICS 33.170 ISBN 2-8318-9750-5


https://www.stdhive.com/standards/iec-62002-1-ed-20-en2008-pdf/

—2- 62002-1 © IEC:2008(E)

CONTENTS

FOREWORD ...ccuiii ittt ettt et e e et e e e e e et et e e e e e e e e e e e e e e e e e et eerenns 6
S o oY o = Y 8
P (] 4 ¢ =Y YN = £ =Y g Lo 8
3 ADDreVIatiONS o e 9
4 Terminal CatEgOrIES . .cu it 11
5 Definition of receiving CoNditioNs ... ..ot 12
5.1 Portable re@CEPtION .o 12

5.2 Mobile reCceplion ... 12

6 Frequencies and channel bandwidths ... e 1s
6.1 Channel freqQUENCIES .....oeii e 13

6.2 Supported freqQUENCY FANGES .. .cuu it e e e 13

6.3  Supported bandwidths ... ... e 14

7 DVB-T/H MOAES oo D00 e 14
7.1 Supported DVB-T/H MOdES ...cuoiniiiiiiii e e e e 14

7.2 Change of modulation parameters..........cccooeiiiiiiiii s 14

S T V] o 11 o T i o] o TeT=To [0 =T ST 14

8 Transmitter performance ... PP 15
8.1  Transmitter noise-like impairments ... ... 15
8.1.1 Noise-like processes ...................on. e et 15

8.2 Further transmitter impairments............... T . U PPN 16
8.2.1  Group delay €ITOIS ...iiuiiiiiiiiei e e 16

8.2.2 Phase noise in OFDM SYStEMS ... c.uiiniiiiiii e 17

8.2.3 OFDM ClOCK frEQUENCY ...t 17

8.3  SPECIIUM MASKS ... ittt T e e 17
8.3.1  DVB-T Signals (geImeriii) «ou i 17

8.3.2 DVB-T signals (CTitic2liCasSeS) .uuiuniiniiiiii e 18

8.3.3 DVB-T signals \DVL-T in adjacent channel)...........cocoooiiiiiiincen 18

9 Receiver antenna Chara i orIoiiCS o e e 18
9.1  Antennas for tornm N2l Category @ .. ..o 18

9.2 Antennas forte.minal category bl .o 18

9.3 Antennas or t:rminal category b2 and C .........ccooiiiiiiiiiii 19

9.4  EXternal antemnNas ..o e 20
041 CBNEIAL et s 20

9.-.2 = External antennas for terminal category b2 and ¢ ...........c...cooiiiiin, 20

9.4.3 External antenna CONNECIOr .. .......oouiiiiii e 20

10 REU D VeI PEIfOIMANCE ..o e 21
TULT TREFEIENCE MOGEI ...ttt eenns 21
T10.2 NOISE MO ..o e e 22
10.3 Degradation Criteria. . ..o e 24
T0.4 DIVEISITY M CEIVEIS ettt 25
T0.5 DV B-H M8 C IV OIS e e 26
10.6 Channel MOAEIS ... e eans 27
10.6.1 DVB-T Rayleigh channel (Pq) ... ..o 27

10.6.2 Portable indoor (PI) and outdoor (PO) channels .............coccoeiiiiiiiiinnnnn. 27

10.6.3 Mobile reCeplion ... 29


https://www.stdhive.com/standards/iec-62002-1-ed-20-en2008-pdf/

62002-1 © IEC:2008(E) -3-

O A 7 o Y=Y (] 1 1 1 = L g o] =Y PP 34
10.7.1 C/N performance in Gaussian channel ... 34
10.7.2 C/N performance in DVB-T Rayleigh channel (P1).......ccoooiiiiiiiiiiiin, 34

10.7.3 C/N Performance in portable indoor (Pl) and portable outdoor (PO)
ChaNNEIS .. 35
10.7.4 DVB-T C/N performance in mobile channels for terminal class a................ 36
10.7.5 DVB-H C/N performance in mobile channels ...............cooi, 37
10.8 Receiver minimum and maximum signal inputlevels ............cccooiiiiiiiiien, 38
T10.8.1 NOISE FlOOT ... et 38
10.8.2 Minimum input levels (SensSitivity) .......coooiiiii 39
10.8.3 Total maximum power for wanted and unwanted signals....................00.... 39
10.8.4 Maximum input levels for wanted and unwanted signals ...................: e 3Y
10.9 Immunity to analogue and/or digital signals in other channels ..................0......... 40
10.9.1  GeNeral .o e 40
10.9.2 Interfering signal definitions ... 41
10.9.3  Selectivity patterns........ccoooiiiii i T e 42
10.9.4  Linearity patterns ... e 42
10.9.5 Immunity to pattern ST ... 43
10.9.6  Immunity to pattern S2 ... 44
10.9.7  Immunity to pattern L. 45
10.9.8 Immunity to pattern L2... ..o 46
10.9.9 Immunity to pattern L3.. ... e 47
10.9.10 Immunity to pattern Ld..... ..o 48
10.10 Immunity to co-channel interference from anclogue TV signals...........ccooeieenn, 49
10.11 Guard interval Utilization ... 49
10.11.1 Performance with echo within guard interval...............ccooon, 49
10.11.2 Performance with echc cuside guard interval ..., 50
10.12 Tolerance to impulse INterfarent e e 52
10,121 General . e 52
10.12.2 Test Patlerns . 52
10.13 EMC characteristiCe o oo 54
10.13.1 Terminel £at2gOry C.uinerieiii e e e e e 54
10.13.2 Tern.nalcategoryaand Do 54
11 Interoperability vvitiootiier radio SYStEMS ... 54
IO B O =Y 101 = T S 54
L P R € T= o 1= - 1 PP 54
11.1.2 Cellular radio uplink wanted signal interference to DVB-T/H receiver......... 56

11.7.3 Cellular radio uplink unwanted signal interference to DVB-T/H

LYo LY 57
T 2D LY = T {2 PP 58
Arnex A (informative) Active external antennas and system noise floor..................ccoo. 59
Av-nex B (informative) An example of C/N-performance with a practical transmitter.............. 63
Annex C (informative) Multipath reception in a DVB-T system...........ccocoviiiiiiiiiiiiiieeee, 64
L] o] 10 o = Y o 2 172 68
Figure 1 — Reference mMoOdel ... ..o e 22
Figure 2 — NOISE MO ... .. e et e e aanen 23

Figure 3 — Antenna diversity FECEIVEI ... .ot e e 26


https://www.stdhive.com/standards/iec-62002-1-ed-20-en2008-pdf/

—4— 62002-1 © IEC:2008(E)

Figure 4 — Receiver behaviour in @ mobile channel ... 30
Figure 5 — DVB-H reference receiver C/N behaviour in mobile channel................................. 31
Figure 6 — Mobile SFN synchronisation test channel for weak long echo.....................oce. 32
Figure 7 — Mobile SFN synchronisation test channel for strong long echo...........c...coooiiiiits 33
Figure 8 — Mobile SFN synchronisation test channel for strong short echo............................ 33
Figure 9 — PAL interfering Signals ........cooiiiiiii e 41
Figure 10 — SECAM L interfering Signal ..o 42
Figure 11 — Pattern S1.in case of N+1 OF N-1 . oo 43
Figure 12 — Pattern S2 incase of N+ 1 0r N = 1 . 44
Figure 13 — Pattern Ll .o e e e <5
FIigure 14 — Pattern L2 ..ot e e e .....46
Figure 15 — Pattern L3 ..o e e e ... 47
Figure 16 — Pattern L4 ... e e 49
Figure 17 — Echo outside guard interval mask............ccooiii 0 50
Figure 18 — Mask for echo outside GIfor GI = 1/4 ... i e, 52
Figure 19 — Definition of the impulse interference test pattern......... (. 53
Figure 20 — Terminal arChit@CtUreS.........ooiiiiiii i e e aeaas 55
Figure 21 — Frequency bands ............ccoviiiiiiiiiiii e PP 56
Figure 22 — GSM Tx block diagram ..o e 57
Figure 23 — Tx PA-noise mask in DVB-T/H reCeiVer I QUL ....o.oiviiiieiiccc e 58
Figure A.1 — System noise floor versus receiver ncise figure for different levels of man-
Made-nN0ise Fg relative 10 0. ... e 62
Figure C.1 — Theoretical limits of out of guard delay ..........ccooiiiiiiiii 64
Figure C.2 — DVB-T model — Splitting of tf.=.s.qnal power into contributing and

iNterfering COMPONENTS ... i ettt et e e e eans 65
Figure C.3 — Theoretical echo pcwer ~iof’le for 8k, 64QAM, 2/3.....cciiiiiiiiiiiiiiiiieee 67
Table 1 — Supported freqUER TV 10! GBS . iui e 14
Table 2 — Conversion Of Miii 1€ END ... 16
Table 3 — Typical antannc gain for terminal category b2 and C.........ccoooiiiiiiiiii, 19
Table 4 — Specificau.an for optional antenna supply ......coooviiiiii 21
Table 5 — Modwiation versus implementation margin............ooooiii i, 23
Table 6 — Deltc vaiues between picture failure point and reference BER..........c.ccoeiiiiiiinn. 25
Table 7.— App-oximation of the DVB-T specified Rayleigh channel........................... 27
Teble® - Doppler spectrum definitions for Pl and PO channels ............cooooiiiiiiiiniieee, 28
Table 9 — Definition of Pl channel ... 28
Tabie 10 — Definition of PO channel ... ... e 28
Table 11 — Typical urban profile (TUB) constitution .............coiiiiiiiiii 29
Table 12 — Mobile SFN synchronisation test channel for weak long echo....................oon. 31
Table 13 — Mobile SFN synchronisation test channel for strong long echo ............................ 32
Table 14 — Mobile SFN synchronisation test channel for strong short echo ..................o.coi. 33
Table 15 — DVB-T C/N (dB) for reference BER in Gaussian channel ..................... 34
Table 16 — DVB-H C/N (dB) for 5% MFER in Gaussian channel............ccocoiiiiiininn, 34

Table 17 — C/N (dB) for reference BER in DVB-T Rayleigh channel (Pq) ..o, 35


https://www.stdhive.com/standards/iec-62002-1-ed-20-en2008-pdf/

62002-1 © IEC:2008(E) -5-

Table 18 — C/N (dB) for 5 % MFER in portable channel.............coooiiiiii e 35
Table 19 — C/N (dB) for 5 % ESR in Pl and PO channel ............cooiiie 35
Table 20 — C/N (dB) for 5 % MFER in Pl and PO channel .........cccoccoiiiiiiiiii e, 36
Table 21 — C/N (dB) for 5 % ESR in mobile channels for single antenna receiver................... 37
Table 22 — C/N (dB) for ESR 5 % in mobile channels for diversity receiver............................ 37
Table 23 — DVB-H C/N (dB) in mobile channel for 5 % MFER ........ccccoiiiiiiiiiiiiniiieiiieiieeeeen 38
Table 24 — Maximum input levels for terminal categoryaand b1................coiiii . 40
Table 25 — Maximum input levels for terminal category b2 and c..........cc.cooiiiii . 40
Table 26 — Immunity to pattern S1 for DVB-T ... 43
Table 27 — Immunity to pattern S1 for DVB-H.......ccoiiiiii e 23
Table 28 — Immunity to pattern S2 for DVB-T ..o e 44
Table 29 — Immunity to pattern S2 for DVB-H..........cooiii i, . 45
Table 30 — Immunity to pattern L1 for DVB-T ... e 45
Table 31 — Immunity to pattern L1 for DVB-H.........cooiiii e e, 46
Table 32 — Immunity to pattern L2 for DVB-T ......ccoiiiiiiii LN 46
Table 33 — Immunity to pattern L2 for DVB-H ..o e, 47
Table 34 — Immunity to pattern L3 for DVB-T ... s e 47
Table 35 — Immunity to pattern L3 for DVB-H.......................... T ettt vt et e e et 48
Table 36 — Immunity to Pattern L4 for DVB-T ..o e e 48
Table 37 — Immunity to Pattern L4 for DVB-H. ..., 48
Table 38 — Immunity to co-channel interference frcin anc!ogue signals for DVB-T ................ 49
Table 39 — Immunity to co-channel interference fror..unalogue signals for DVB-H ................ 49
Table 40 — C/N for echo within guard interva ..o, 50
Table 41 — Timing of the corner POINt Te.... .o e 51
Table 42 — Definition of the value A . ... e 51
Table 43 — Definition of the inflecticn point ... 51
Table 44 — Impulse interferenca test patterns ... 53
Table 45 — Cellular interfer 3rireqUENCY FaNGES.....ciuiie i 56
Table A.1T — NOISE flOOr VAIUES ....iei e 61

Table B.1 — C/N (dE fOI TETEIrENCE BER . ... e 63


https://www.stdhive.com/standards/iec-62002-1-ed-20-en2008-pdf/

9)

~6- 62002-1 © IEC:2008(E)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MOBILE AND PORTABLE DVB-T/H RADIO ACCESS -

Part 1: Interface specification

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy -ising
all national electrotechnical committees (IEC National Committees). The object of IEC is to »ron.ote
international co-operation on all questions concerning standardization in the electrical and electronic fieil's. 1>
this end and in addition to other activities, IEC publishes International Standards, Technical Speci. ' ~ati s,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referrzd “n a: “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Comn ‘tee .>t.rested
in the subject dealt with may participate in this preparatory work. International, governmen.:! and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC (ollaborates closely
with the International Organization for Standardization (ISO) in accordance with conditicis determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly <= pos »ible, an international
consensus of opinion on the relevant subjects since each technical committe= hac ripresentation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and < = accepted by IEC National
Committees in that sense. While all reasonable efforts are made to"=2ns ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the we ‘ lovhich they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Comm. ‘ees undertake to apply IEC Publications
transparently to the maximum extent possible in their na.ona. and regional publications. Any divergence
between any IEC Publication and the corresponding national or egiunal publication shall be clearly indicated in
the latter.

IEC provides no marking procedure to indicate its apprcai and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publication.

All users should ensure that they have the lates* ed.'ion of this publication.

No liability shall attach to IEC or its directors, eiapluyees, servants or agents including individual experts and
members of its technical committees and ‘ct Nawvonal Committees for any personal injury, property damage or
other damage of any nature whatsueve. ~whither direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, «ce of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Norm~tive =+ ferences cited in this publication. Use of the referenced publications is
indispensable for the correct ‘ipriication of this publication.

Attention is drawn to the )oss. ity that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not »e held responsible for identifying any or all such patent rights.

International Standa.d 'cC 62002-1 has been prepared by technical area 1: Terminals for
audio, video ar data s>rvices and content, of IEC technical committee 100: Audio, video and
multimedia sy steri s and equipment.

This second edition cancels and replaces the first edition, published in 2005 and constitutes a
techrical revision.

Tr.2 main changes with respect to the previous edition are listed below.

DVB-H has been included as a part of the main specification.

All the performance figures have bee revised as new simulation results have been made
available as well as new reference receivers for DVB-H have been developed.

DVB-H now includes all the different MPE-FEC code rates.

New portable indoor and portable outdoor channel models have been included as well as
performance figures for those.

A new 2x TU-6 mobile SFN test channel has been included.
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e A new L4 linearity pattern has been added.

e Dedicated performance figures for DVB-H for S1, S2, L1 to L4 interference patterns have
been included.

¢ A new GSM-interference measurement method has been added.

The text of this standard is based on the following documents:

CDhV Report on voting
100/1289/CDV 100/1381/RVC

Full information on the voting for the approval of this standard can be found in the renoi* on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Par. 2.

A list of all parts of the IEC 62002 series, under the general title Mobile and pcrtable DVB-T/H
radio access, can be found on the IEC website.

The committee has decided that the contents of this publication.wi':"=en.=in unchanged until
the maintenance result date indicated on the IEC web site under "htt; ://webstore.iec.ch" in
the data related to the specific publication. At this date, the publicatioi. will be

* reconfirmed;

* withdrawn;

+ replaced by a revised edition, or
*+ amended.

A bilingual version of this publication may be issued at a later date.

The contents of the corrigendum of Julv 2% have been included in this copy.
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MOBILE AND PORTABLE DVB-T/H RADIO ACCESS -

Part 1: Interface specification

1 Scope

This part of IEC 62002 is a radio access specification for mobile, portable and hand-helc
portable devices capable of receiving DVB-T/H services. It includes informative sy:tem
aspects as well as specifications for minimum RF-performance. It covers terminals ii..thi~e
main classes, namely integrated car terminals, portable digital TV sets and hand-held norioble
convergence terminals. Interoperability with integrated cellular radios is also corsicarec. The
specification covers the following areas.

e Frequency ranges

e Supported modes

e Definition of receiving conditions

e Definition of the receiver RF-reference model

e Definition of degradation criteria

e Antenna characteristics

e Channel models

e (/N-performance with different channels

e Minimum and maximum input levels

e Immunity to interfering signals

¢ Definition of an ensemble of interferen .= | atterns

e Tolerance to impulse interference

e SFN-performance

e Transmitter minimum perform.nce

e Interoperability of cellulur »adios

e EMC aspects
2 Normative ret.rer ces

The folloviing referenced documents are indispensable for the application of this document.
For dated refercnces, only the edition cited applies. For undated references, the latest edition
of the roferenced document (including any amendments) applies.

CISPR 15 Sound and television broadcast receivers and associated equipment — Radio
uicturcance characteristics — Limits and methods of measurement

CISPR 20, Sound and television broadcast receivers and associated equipment — Immunity
characteristics — Limits and methods of measurement

IEC 60169-2, Radio-frequency connectors — Part 2: Coaxial unmatched connector

ETSI EN 300 744:2007, Digital Video Broadcasting (DVB); Framing structure, Channel coding
and modulation for digital terrestrial television, V1.5.2
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ETSI ETS 300 342-1, Radio Equipment and Systems (RES); ElectroMagnetic Compatibility
(EMC) for European digital cellular telecommunications system (GSM 900 MHz and DCS
1 800 MHz); Part 1: Mobile and portable radio and ancillary equipment

ETSI EN 300 607-1, Digital cellular telecommunications system (Phase 2+) (GSM) — Mobile
Station (MS) conformance specification — Part 1: Conformance specification

ETSI EN 302 304:2004, Digital Video Broadcasting (DVB); Transmission System for
Handheld Terminals (DVB-H), V1.1.1

ETSI TR 101 190 V1.2.2, Digital Video Broadcasting (DVB); Implementation guidelines for
DVB terrestrial services; Transmission aspects

ITU-R BT.1701-1, Characteristics of radiated signals of conventional analogue teicvision
systems
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