praft ETSI EN 301 841-3 v1.2.0 2o14-12)

HARMONIZED EUROPEAN STANDARD

VHF air-ground Digital Link (VDL) Mode 2;
Technical characteristics and methods of measurement
for ground-based equipment;

Part 3: Harmonized EN covering the essential requirements
of article 3.2 of the R&TTE Directive



2 Draft ETSI EN 301 841-3 V1.2.0 (2014-12)

Reference
REN/ERM-JTFEA-010

Keywords
aeronautical, AM, DSB, radio, testing, VHF

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

The present document can be downloaded from:
http://www.etsi.org

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the only prevailing document is the
print of the Portable Document Format (PDF) version kept on a specific network drive within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
http://portal.etsi.org/tb/status/status.asp

If you find errors in the present document, please send your comment to one of the following services:
http://portal.etsi.org/chaircor/ETSI_support.asp

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying
and microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2014.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are Trade Marks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are Trade Marks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
GSM® and the GSM logo are Trade Marks registered and owned by the GSM Association.

ETSI


http://www.etsi.org/
http://portal.etsi.org/tb/status/status.asp
http://portal.etsi.org/chaircor/ETSI_support.asp

3 Draft ETSI EN 301 841-3 V1.2.0 (2014-12)

Contents

Intellectual Property RIGNES.... ..ottt e b e s 5
0 L= V1V (o RS 5
MoOdal VErDS EMINOIOQY .......ccveieeieieece sttt ettt e e e s re s aeeaesbeeaeesbesreensesaeensessesneenseseeeneensessens 5
1 o0 0L S 6
2 S = (= (0= S 6
21 N0 RV = L = S 6
2.2 R iTe T = AV =, 1 = 10T SRS 6
3 Definitions and abbreVIGtiONS...........cceeiiie et r e et saeeae e resreeneesreenes 7
31 DEfINITIONS. ...ttt et e et et e e te e e be e be e beeabeeaaesheesbeesbeesbeeseesaeesaeeseenseeaseenseeseesteeteentens 7
3.2 ADDIEVIBLIONS ...ttt ettt ettt et e et e st e et e e testesaeesaeesaeebeeaseeaeeebeeebe e be e beenbeensesaeesaeesreeaaeereenreans 8
4 Technical requirements SPECITICALIONS ........cc.eoveieiririere et 8
4.1 ENVIFONMENTAl PrOfTTE... .ot bbb b e e b e s 8
4.2 CONfOrMANCE FEQUITEIMENES .......eecteeieeieesieestesee st e steeste e teeste e tesstesseesseesaeesseanseanseaseeaseenseesseesanaseesennsennsesnsesnnesnes 8
42.1 TraNSMITLEr FTEQUITEIMENES. ... eetieieeiestesee st e steeste et e et este e te e e estessaesaeesseesaeeseeseeeseeesaeseessenseenseenseensenneesnnnsnes 8
4211 L (S0 1oV 4 (o] PP 8
42111 L S0 (U= .1 | S 8
42112 (o1 10] 1071 8
4212 Manufacturer's declared OULPUL POWEY .......ccvecuieieeieiee e see st e ste e ee st e e se e e et e entesnaesseesreeneesneesnnesnes 8
42121 REGUITEIMENT ...ttt bbb bbb bbb bbb e e bt b e e 8
42122 (0] 0] {0] 1170 o1 T TSRS 8
4213 AdJACENE CNANNE] POWES ..ottt ettt et b et b e et b e se et b sa e e et e sb e e ebeseenene 9
42131 REGUITEIMENT ...ttt bbb bbb bbb bbb e e bt b e e 9
42132 (0] 0] {0] 1170 o1 T TSRS 9
4214 ConduCted SPUIMOUS EIMISSIONS ........ecvieieeiiesieeseesteesteseeseeseesseesseesseeseestesssesseesseesseesseessessessseesseensesnsenns 9
42141 L S0 (U= .1 | USSR 9
42142 (o1 10] 1071 9
4215 102 o 11 0= A= (1= 1o S PSR 9
42151 L S0 (U= .1 | USSR 9
42152 (01 10] 1071 S 9
4216 1Yo o SR 9
4217 INtermOodulation GLEENUALION ...........ccuiiieiie ettt et s ste e saeesbe e b e eaeesaeebeearesaeesreesraenrenn 9
42171 REGUITEIMENTS. ...ttt bbbt bbbt b bbb et et b e e bt et ne e e 9
421.7.2 (0] 0] 10] 4 117=0 o1 TSSO 9
4.2.1.8 1Y 0o S 9
4219 RF POWES FEIEBSE LIMIE. .....ceieeeeeeet et b et b et b et b et e 9
42191 L S0 (U= .1 | USSR 9
42192 (o1 10] 207> SR 10
4.2.1.10 Transient behaviour Of the tranSMITLEN ..........ceeiieiiee e s 10
4.2.1.10.1 Receiver to transmitter tUrN-aroUuNd tIME............ccveieeierie e sre e e enes 10
4.2.1.10.2 Transmitter to receiver turn-aroUNd tIME..........cccuieierierieece et e e neees 10
42111 Modulation Accuracy - Symbol CONSLENELION ETON .........coeiiiiereeeeree e 10
421111 REGUITEIMENT ...ttt b e b b e bt b e se bt e b st ebese e e ebenbe e ebenbenneneas 10
421112 CONFOIMIBICE ...ttt ettt et e st e e b e et e et e e aeesbeesteesbeeabeensesaeesaseeseanbeenteeabesseesbaebeenteensesnnenans 10
4.2.2 RECEIVES TEOUITEIMENTS ...ttt b et b e bbb e b e b et e bbbt b e se et b e s b et eb e b 10
4221 SENSITIVITY 1.ttt h bbbt h btk E e R R R R R bR bR n Rt et b e n e ens 10
42211 REGUITEIMENT ...ttt bbb bbbt b bbbt b e st b e e eb e e st b et e e b e e ens 10
42212 (o1 10] 207> o SR 10
4222 CO-ChanNEl INLEITEIEINCE ......cecuieiece ettt s e e e ae et e enteeeenteentesneesraesnnns 10
42221 L S0 (1 = 101 | 10
42222 (o1 10] 207> o SR 10
4223 First adjacent Channel FEECLION...........ccooi et snaesnaesreennees 11
42231 L S0 (1= 101 | 11
42232 CONTOMMANCE ...ttt ettt ettt et et e e te e be et e saeesaeesbe e beeabeeateessesaeesbeesbeessesnsesaeesaeesseenseenseans 11

ETSI



4 Draft ETSI EN 301 841-3 V1.2.0 (2014-12)

4224 Spurious response rejection of signals within the VHF aeronautical band ...........cccoccvevveieecvccecienen, 11
42241 L S0 (1= 101 | 11
4.2.24.2 (01070072101 =TSP PP RPN 11
4225 Spurious response rejection of signals outside the VHF aeronautical band...........c.ccccoevevveveicecnen, 11
42251 L S0 (1= 101 | 11
4.2.25.2 CONFOMMAINCE ...ttt b et b b h e e bt ae s e e e e b e s b e ebeeb e e bt es e e s e beseesbeabesbeebe e e ennennens 11
4.2.2.6 In-band Intermodul ation reSPONSE FMEJECHTION........civeiiiieeiee e 11
42261 REGUITEIMENT ...ttt bbb bbbt bbbt b et b e et e bt st b et e e bt e ens 11
4226.2 (O0 100 17 0 o USSR 11
4227 BIOCKING OF AESENSIIZATON ......cveeiiieieieeeet ettt et st b et sa e eb e b seene 11
42271 REGUITEIMENT ...ttt ettt b bbb bbbt bbbt bbb et eb et b et e bt ens 11
4.2.2.7.2 CONFOMMAINCE ...ttt ettt b e h e e bt e st s e e e e b e s b e eb e e bt e he e s e e s et e seeaseabesbesbe e e ennennens 11
4228 (OolaTe [§oi =0 IS o 0T 0 TU ISy = o 4TS Lo o S 11
42281 L S0 (1= 101 | 11
4.2.2.8.2 (01070072101 =TT PP UPURPRRPRTPN 12
4.2.29 CaDINEL FAOIELION ...ttt e bbbt b e st et e s e e e b e sb e s besbeebe e e enneneeas 12
42291 L S0 (1= .01 | 12
42292 (©0 100 170 o ST SRSRSN 12
5 Testing for compliance with technical reqUIreMENtS...........ccvieeeeiirere e 12
51 Environmental conditionS fOr tESHING ........eeiiriiiiiiee e 12
511 TESE POWET SOUICE........oouiiiiieiiee ittt ettt b e s e e s ae e e e e e s e e ae e sae e saeesae e she s ae s e e saeesanesaeesneennens 12
512 Normal and extreme tESt CONAITIONS...........coerirtirieiee et sb et sae b e e 12
52 Interpretation Of the MEASUrEMENE FESUITS .........uiiiecieiee e e ettt e st et e e reenreeeesneeenes 12
53 ESSENtial radi0 tESE SUITES. ... .coueieeiieeet ettt st b bbbt a e e e e et shenbesaeene e e enn s 13
531 Transmitter test SPECITICALIONS .......ccuieece et e e s reeaeeneeenaeeneesraesneas 13
5311 L (=0 aTo YA o] PRSPPI 13
5312 Manufacturer's declared OULPUL POWEY ..........coueerierieerierietesiesieteste st sbe e sreseese b e e sbe e s sreseenens 13
5313 AdJACENE CNANNE] POWES ..ottt b ettt b et b et b e et sb e et b e b 13
5314 Conducted SPUITOUS EIMISSIONS.......c.ciuiieuerieieteriereet sttt sb e et ss e bt b ee bbb s e e b e seeneenes 13
5.3.15 L0 o 1o 1c Q"o [ [ o SRRSO 13
5.3.16 RV o o KOTSRS PSR RRRRR 14
5317 INter-mOodulatiON GEEENUEBLION .........coeiiieeeieee et et e e e e e e see st e stesnesseeneeneees 14
53.1.8 RV oo OSSR 14
5.3.1.9 RF POWEN TEIEBSE LIMI.......viecieeieeie ettt ettt et e st e s et e teetesseesseesaeesseeseenseenseenaenneesneesanes 14
5.3.1.10 Transient behaviour of the tranSMITIEN ..o e 14
5.3.1.101 Receiver to transmitter turn-arouNnd LIME..........coeieeieieiiee e e 14
5.3.1.10.2 Transmitter to recaivVer tUrN-aroUNd tIME.........ooiiiiiiiieei e e 14
53.1.11 Modulation accuracy - Symbol CONSLEI@tioN €ITOT ........cc.eeiieiece e 14
532 RECEIVEr tESE SPECITICALTIONS. ...ttt bbbt b e et eb e 14
5321 SENSITIVITY 1.ttt bbb b bbbtk b ek R e R R e R Rt b n bR n bR bt e ens 14
5.3.22 CO-ChaNNE] INLEITEIBINCE ...ttt sttt et et e eesbesaesaeseesbesaeene e e eneeneens 14
5323 First Adjacent Channel FEJECLION. .........cuiiiiirieiee ettt b e e b e e eb e seene 14
5.3.24 Spurious response rejection of signals within the VHF aeronautical band ...........cccooviieieiiinnnnne 14
5.3.25 Spurious response rejection of signals outside the VHF aeronautical band...........c.cccoeeevveieececnen, 14
5.3.2.6 In-band INtermMOdUIELION FEJECLION.........ccueiie e cee e se et e e te e e ere e reeseesneesreenseenneens 14
5.3.2.7 BlOCKING OF AESENSITIZBLION .....c.veeiieiecie ettt e s e et e e ae e e e e e eneesseenseessesseesneesneesnnns 14
5.3.2.8 (©olaTe B0t =0 IS o 0 I T 0 TU ISy = o 4TS Lo o S 15
5.3.29 L@ o] 0= B2 "o - 1o o 1RSSR 15
Annex A (nor mative): HS Requirements and conformance Test specifications Table

(S5 3 L ) TSRS 16
Annex B (informative): Bibliography .......coci e 18
[ 1S 0] Y PSSP 19

ETSI



5 Draft ETSI EN 301 841-3 V1.2.0 (2014-12)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential |PRs, if any, ispublicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web

server (http://ipr.etsi.org).

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given asto 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 draft Harmonized European Standard (EN) has been produced by ETSI Technical Committee Electromagnetic
compatibility and Radio spectrum Matters (ERM), and is now submitted for the combined Public Enquiry and VVote
phase of the ETSI standards EN Approval Procedure.

The present document has been produced by ETSI in response to mandate M/405 issued from the European
Commission under Directive 98/34/EC [i.4] as amended by Directive 98/48/EC [i.3].

Thetitle and reference to the present document are intended to be included in the publication in the Officia Journal of
the European Union of titles and references of Harmonized Standard under the Directive 1999/5/EC [i.2].

The requirements relevant to Directive 1999/5/EC [i.2] are summarized in annex A.

The present document is part 3 of a multi-part deliverable covering VHF air-ground Digital Link (VDL) Mode 2;
Technical characteristics and methods of measurement for ground-based equipment, as identified below:

Part 1.  "Physical layer and MAC sub-layer”;
Part2:  "Upper layers';

Part 3: " Harmonized EN covering the essential requirements of article 3.2 of the R& TTE Directive".

National transposition dates

Date of latest announcement of this EN (doa): 3 months after ETSI publication
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 6 months after doa

Date of withdrawal of any conflicting National Standard (dow): 6 months after doa

Modal verbs terminology

In the present document "shall”, "shall not", "should", "should not", "may", "may not", "need", "need not", "will",
"will not", "can" and "cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms
for the expression of provisions).

"must” and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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1 Scope

The present document appliesto VDL Mode 2 ground-air digital communications using Differential Eight Phase Shift
Keying (D8PSK), intended for channel increments of 25 kHz. The VDL Mode 2 system provides data communication
exchanges between aircraft and ground-based systems, operating in the VHF band (117,975 MHz to 137,000 MHz).
The scope of the present document is limited to ground based stations.

NOTE 1. The VDL Mode 2 can be used as an Air/Ground sub-network of the Aeronautical Telecommunication
Network (ATN) using a band with AM(R)S spectrum alocation.

The present document is intended to cover the provisions of Directive 1999/5/EC [i.2] (R& TTE Directive), article 3.2,
which statesthat "... radio equipment shall be so constructed that it effectively uses the spectrum allocated to
terrestrial/space radio communications and orbital resources so as to avoid harmful interference”.

In addition to the present document, other ENs that specify technical requirementsin respect of essentia requirements
under other parts of article 3 of the R& TTE Directive may apply to equipment within the scope of the present
document.

NOTE 2: A list of such ENsisincluded on the web site http://www.newapproach.org.

Compliance with relevant aviation regulations may al so be required before equipment within the scope of the present
document can enter into service.

2 References

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected |ocation might be found at
http://docbox.etsi.org/Reference.

NOTE: While any hyperlinksincluded 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 necessary for the application of the present document.

[1] ETSI EN 301 841-1 (V1.4.0) (12-2014): "VHF air-ground Digital Link (VDL) Mode 2; Technical
characteristics and methods of measurement for ground-based equipment; Part 1: Physical layer
and MAC sub-layer".

2.2 Informative references

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1] ETSI TR 100 028 (all parts): "Electromagnetic compatibility and Radio spectrum Matters (ERM);
Uncertainties in the measurement of mobile radio equipment characteristics’.

[i.2] Directive 1999/5/EC of the European Parliament and of the Council of 9 March 1999 on radio
equipment and telecommunications terminal equipment and the mutual recognition of their
conformity (R& TTE Directive).

[1.3] Directive 98/48/EC of the European Parliament and of the Council of 20 July 1998 amending
Directive 98/34/EC laying down a procedure for the provision of information in the field of
technical standards and regulations.
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[i.4] Directive 98/34/EC of the European Parliament and of the Council of 22 June 1998 laying down a
procedure for the provision of information in the field of technical standards and regulations and of
rules on Information Society services.

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in the R& TTE Directive [i.2] and the
following apply:

adjacent channel power: amount of the modulated RF signal power transmitted outside of the assigned channel

NOTE: Adjacent channel power includes discrete spurious, signal sidebands, and noise density (including phase
noise) at the transmitter output.

adjacent channel rejection: receiver's ability to demodulate the desired signal and meet the uncorrected BER
requirement in the presence of an interfering signal in an adjacent channel

NOTE: Theratio (in dB) between the adjacent interfering signal level and the desired signal level necessary to
achieve the specified minimum uncorrected BER, is the Adjacent Channel Rejection (ACR) ratio.

Aeronautical M obile Service (AM S): mobile service between ground based stations and airborne stations, or between
aircraft stations, in which survival craft stations may participate

aver age transmitter output power: average power supplied to the antenna transmission line by a transmitter during an
interval of time sufficiently long, compared with the lowest frequency encountered in the modulation, taken under
normal operating conditions

Bit Error Rate (BER): ratio between the number of erroneous bits received and the total number of bits received
NOTE: The uncorrected BER represents the BER without the benefit of Forward Error Correction (FEC).

Co-Channel Interference (CCI): capability of areceiver to demodulate the desired signal and achieve the minimum
specified BER performance in the presence of an unwanted signal at the same assigned channel

NOTE: Theratio (in dB) between the wanted signal level and the unwanted signal level is the co-channel
interference ratio.

conducted measurements. measurements which are made using a direct RF connection to the equipment under test

environmental profile: range of environmental conditions under which eguipment within the scope of the present
document is required to comply with the provisions of the present document

ground based station: aeronautical station equipment, in the Aeronautical Mobile Service (AMS), for use with an
external antenna and intended for use at a fixed location

radiated measur ements. measurements which involve the measurement of aradiated field

spurious emissions. conducted RF emissions on a frequency or frequencies which are outside the necessary bandwidth
and the level of which may be reduced without affecting the corresponding transmission of information

NOTE: Spurious emissionsinclude parasitic emissions, intermodulation products and frequency conversion
products.

X 25: ITU-T standard for the protocols and message formats that define the interface between aterminal and a packet
switching network

ETSI
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3.2 Abbreviations

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

ACR Adjacent Channel Rejection

AM Amplitude Modulation

AM(R)S Aeronautical Mobile (Route) Service

AMS Aeronautical Mobile Service

ATN Aeronautical Telecommunication Network

BER Bit Error Rate

Cccl Co-Channel Interference

D8PSK Differential Eight Phase Shift Keying

DSB Double Side Band

FEC Forward Error Correction

MAC Medium Access Control

R&TTE Radio and Telecommunications Terminal Equipment

RF Radio Frequency

TX Transmission

VDL VHF Data Link

VHF Very High Freguency
4 Technical requirements specifications
4.1 Environmental profile

The technical requirements of the present document apply under the environmental profile for operation of the
equipment, which shall be declared by the supplier. The equipment shall comply with all the technical requirements of
the present document at all times when operating within the boundary limits of the declared operational environmental
profile.

4.2 Conformance requirements

4.2.1 Transmitter requirements

42.1.1 Frequency error

42.1.11 Requirement

Requirement for frequency tolerance is specified in ETSI EN 301 841-1 [1], clause 6.1.1.

42.11.2 Conformance

Conformance tests as defined in clause 5.3.1.1 shall be carried out with the limits defined by clause 4.2.1.1.1.
4.2.1.2 Manufacturer's declared output power

4.2.1.2.1 Requirement

Requirement for manufacturer's declared output power is specified in ETSI EN 301 841-1 [1], clause 6.1.2.

42.1.2.2 Conformance

Conformance tests as defined in clause 5.3.1.2 shall be carried out with the limits defined by clause 4.2.1.2.1.

ETSI
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4.2.1.3 Adjacent channel power

42131 Requirement

Requirement for adjacent channel power is specified in ETSI EN 301 841-1 [1], clause 6.1.3.

42.13.2 Conformance

Conformance tests as defined in clause 5.3.1.3 shall be carried out with the limits defined by clause 4.2.1.3.1.
4.2.1.4 Conducted spurious emissions

42141 Requirement

Reguirement for conducted spurious emissionsis specified in ETSI EN 301 841-1 [1], clause 6.1.4.

42.1.4.2 Conformance

Conformance tests as defined in clause 5.3.1.4 shall be carried out with the limits defined by clause 4.2.1.4.1.
4.2.1.5 Cabinet radiation

4.2.151 Requirement
Requirement for cabinet radiation is specified in ETSI EN 301 841-1[1], clause 6.1.5

42.15.2 Conformance

Conformance tests as defined in clause 5.3.1.5 shall be carried out with the limits defined by clause 4.2.1.5.1.

4.2.1.6 Void
4.2.1.7 Intermodulation attenuation
42171 Requirements

Requirement for Inter-modulation attenuation is specified in ETSI EN 301 841-1[1], clause 6.1.7.

If the intended use of the base station equipment is not in the special service conditions class as described in that clause,
this has to be stated clearly in the user manual and/or in the installation manual.

NOTE: Therequired class (genera - or special service conditions) depends on the local situation and regulatory
frequency assignment.

42.1.7.2 Conformance

Conformance tests as defined in clause 5.3.1.7 shall be carried out with the limits defined by clause 4.2.1.7.1.

4.2.1.8 Void
4.2.1.9 RF power release time
42191 Requirement

Requirement for RF power release timeis specified in ETSI EN 301 841-1 [1], clause 6.1.9.
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42.19.2 Conformance

Conformance tests as defined in clause 5.3.1.8 shall be carried out with the limits defined by clause 4.2.1.8.1.

421.10 Transient behaviour of the transmitter
42.1.10.1 Receiver to transmitter turn-around time
42.1.10.1.1 Requirement

Requirement for receiver to transmitter turn-around is specified in ETSI EN 301 841-1[1], clause 6.1.10.1.

4.2.1.10.1.2 Conformance

Conformance tests as defined in clause 5.3.1.10.1 shall be carried out with the limits defined by clause 4.2.1.10.1.1.
4.2.1.10.2 Transmitter to receiver turn-around time

42.1.10.2.1 Requirement

Reguirement for transmitter to receiver turn-around is specified in ETSI EN 301 841-1[1], clause 6.1.10.2.

4.2.1.10.2.2 Conformance

Conformance tests as defined in clause 5.3.1.10.2 shall be carried out with the limits defined by clause 4.2.1.10.2.1.
42.1.11 Modulation Accuracy - Symbol constellation error

42.1.111 Requirement

Reguirement for symbol constellation error is specified in ETSI EN 301 841-1[1], clause 6.1.11.

42.111.2 Conformance

Conformance tests as defined in clause 5.3.1.11 shall be carried out with the limits defined by clause 4.2.1.11.1.
4.2.2 Receiver requirements

4221 Sensitivity

42211 Requirement

Requirement for sensitivity is specified in ETSI EN 301 841-1 [1], clause 6.2.1.

42.21.2 Conformance

Conformance tests as defined in clause 5.3.2.1 shall be carried out with the limits defined by clause 4.2.2.1.1.
4.2.2.2 Co-channel interference

42221 Requirement
Requirement for co-channel interference is specified in ETSI EN 301 841-1 [1], clause 6.2.2.

42222 Conformance

Conformance tests as defined in clause 5.3.2.2 shall be carried out with the limits defined by clause 4.2.2.2.1.
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42.2.3 First adjacent channel rejection

42231 Requirement
Requirement for first adjacent channel rejection is specified in ETSI EN 301 841-1 [1], clause 6.2.3.

42232 Conformance

Conformance tests as defined in clause 5.3.2.3 shall be carried out with the limits defined by clause 4.2.2.3.1.
4.2.2.4 Spurious response rejection of signals within the VHF aeronautical band

42241 Requirement

Requirement for rejection of signals within the VHF aeronautical band is specified in ETSI EN 301 841-1 [1],
clause 6.2.4.

42242 Conformance

Conformance tests as defined in clause 5.3.2.4 shall be carried out with the limits defined by clause 4.2.2.4.1.
4225 Spurious response rejection of signals outside the VHF aeronautical band

4.2.25.1 Requirement

Requirement for rejection of signals outside the VHF aeronautical band is specified in ETSI EN 301 841-1[1],
clause 6.2.5.

42.25.2 Conformance

Conformance tests as defined in clause 5.3.2.5 shall be carried out with the limits defined by clause 4.2.2.5.1.
4.2.2.6 In-band Intermodulation response rejection

4.2.2.6.1 Requirement
Requirement for in-band intermodulation is specified in ETSI EN 301 841-1 [1], clause 6.2.6.

42.2.6.2 Conformance

Conformance tests as defined in clause 5.3.2.6 shall be carried out with the limits defined by clause 4.2.2.6.1.
4227 Blocking or desensitization

42271 Requirement
Requirement for desired signal dynamic rangeis specified in ETSI EN 301 841-1 [1], clause 6.2.7.

42.2.7.2 Conformance

Conformance tests as defined in clause 5.3.2.7 shall be carried out with the limits defined by clause 4.2.2.7.1.
42.2.8 Conducted spurious emission

42281 Requirement

Requirement for conducted spurious emission is specified in ETSI EN 301 841-1 [1], clause 6.2.8.
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42.28.2 Conformance

Conformance tests as defined in clause 5.3.2.8 shall be carried out with the limits defined by clause 4.2.2.8.1.
4.2.2.9 Cabinet radiation

42291 Requirement
Requirement for cabinet radiation is specified in ETSI EN 301 841-1 [1], clause 6.2.9.

42.29.2 Conformance

Conformance tests as defined in clause 5.3.2.9 shall be carried out with the limits defined by clause 4.2.2.9.1.

5 Testing for compliance with technical requirements

5.1 Environmental conditions for testing

Tests defined in the present document shall be carried out at representative points within the boundary limits of the
declared operational environmental profile.

Where technical performance varies subject to environmental conditions, tests shall be carried out under a sufficient
variety of environmental conditions (within the boundary limits of the declared operational environmental profile) to
give confidence of compliance for the affected technical requirements.

51.1 Test power source

The test power source shall meet the requirements of ETSI EN 301 841-1 [1], clause 8.1.

51.2 Normal and extreme test conditions
Measurements shall be made under normal test conditions and also, where stated, under extreme test conditions.

The test conditions and procedures shall be as specified in ETSI EN 301 841-1 [1], clauses 8.2.

5.2 Interpretation of the measurement results

The interpretation of the results recorded in atest report for the measurements described in the present document shall
be asfollows:

. the measured value related to the corresponding limit will be used to decide whether an equipment meets the
requirements of the present document;

e thevalue of the measurement uncertainty for the measurement of each parameter shall be included in the test
report;

. the recorded value of the measurement uncertainty shall be, for each measurement, equal to or lower than the
figuresin tables 1 and 2.

For the test methods, according to the present document, the measurement uncertainty figures shall be calculated in
accordance with ETSI TR 100 028 [i.1] and shall correspond to an expansion factor (coverage factor) k = 1,96 or k = 2
(which provide confidence levels of respectively 95 % and 95,45 % in the case where the distributions characterizing
the actual measurement uncertainties are normal (Gaussian)).

Tables 1 and 2 are based on such expansion factors.
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Table 1: Transmitter measurement uncertainty: maximum values

Measurement uncertainties Maximum values
Frequency error +1x10°°
Carrier power (normal and extreme test conditions) +0,75 dB
Adjacent channel power +2,5dB
Conducted spurious emissions:
below 1 GHz +3 dB
between 1 GHz and 4 GHz +6 dB
Cabinet radiation +6 dB
Intermodulation attenuation +3 dB
RF power release time +20 % of the limits values
Receiver to transmitter turn-around time +20 % of the limits values
Transmitter to receiver turn-around time +20 % of the limits values
Modulation Accuracy - Symbol constellation error +3 dB

Table 2. Receiver measurement uncertainty: maximum values

Measurement uncertainties Maximum values

Sensitivity +3 dB
Co-channel interference +3 dB
Adjacent channel rejection +4 dB
Spurious response rejection +4 dB
Intermodulation response rejection +3 dB
Blocking and desensitization +4 dB
Conducted spurious emissions:

below 1 GHz +3 dB
between 1 GHz and 4 GHz +6 dB
Cabinet radiation +6 dB

For the test methods according to the present document the uncertainty figures are valid to a confidence level of 95 %
calculated according to the methods described in ETSI TR 100 028 [i.1].

53 Essential radio test suites

5.3.1  Transmitter test specifications

53.1.1 Frequency error
The test procedure specified in clause 9.1.1.2 of ETSI EN 301 841-1 [1] shall be carried out.

5.3.1.2 Manufacturer's declared output power

The test procedure specified in clause 9.1.2 of ETSI EN 301 841-1 [1] shall be carried out.

5.3.1.3 Adjacent channel power
The test procedure specified in clauses 9.1.3.1 t0 9.1.3.3 of ETSI EN 301 841-1 [1] shall be carried out.

5.3.1.4 Conducted Spurious emissions

The test procedure specified in clause 9.1.4 of ETS| EN 301 841-1 [1] shall be carried out.

5.3.1.5 Cabinet Radiation
The test procedure specified in clause 9.1.5 of ETSI EN 301 841-1 [1] shall be carried out.
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5.3.1.6 Void

5.3.1.7 Inter-modulation attenuation
The test procedure specified in clause 9.1.7 of ETSI EN 301 841-1 [1] shall be carried out.

5.3.1.8 Void

5.3.1.9 RF power release time

The test procedures specified in clause 9.1.9 of ETS| EN 301 841-1 [1] shall be carried out.
5.3.1.10 Transient behaviour of the transmitter

5.3.1.10.1 Receiver to transmitter turn-around time

The test procedure specified in clause 9.1.10.1 of ETSI EN 301 841-1 [1] shall be carried out.

5.3.1.10.2 Transmitter to receiver turn-around time

The test procedure specified in clause.9.1.10.2 of ETSI EN 301 841-1 [1] shall be carried out.

5.3.1.11 Modulation accuracy - Symbol constellation error
The test procedure specified in clause 9.1.11 of ETSI EN 301 841-1 [1] shall be carried out.

5.3.2 Receiver test specifications

5.3.2.1 Sensitivity
The test procedure specified in clause 9.2.1 of ETSI EN 301 841-1 [1] shall be carried out.

5322 Co-channel interference

The test procedure specified in clause 9.2.2 of ETSI EN 301 841-1 [1] shall be carried out.

5.3.2.3 First Adjacent channel rejection
The test procedure specified in clause 9.2.3 of ETSI EN 301 841-1 [1] shall be carried out.

5.3.24 Spurious response rejection of signals within the VHF aeronautical band

The test procedure specified in clause 9.2.4 of ETS|I EN 301 841-1 [1] shall be carried out.

5.3.2.5 Spurious response rejection of signals outside the VHF aeronautical band
The test procedure specified in clause 9.2.5 of ETSI EN 301 841-1 [1] shall be carried out.

5.3.2.6 In-band Intermodulation rejection

The test procedure specified in clause 9.2.6 of ETSI EN 301 841-1 [1] shall be carried out.

5.3.2.7 Blocking or desensitization

The test procedure specified in clause 9.2.7 of ETSI EN 301 841-1 [1] shall be carried out.
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5.3.2.8 Conducted spurious emission
The test procedure specified in clause 9.2.8 of ETSI EN 301 841-1 [1] shall be carried out.

5.3.2.9 Cabinet Radiation
The test procedure specified in clause 9.2.9 of ETSI EN 301 841-1 [1] shall be carried out.

ETSI
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Annex A (normative):
HS Requirements and conformance Test specifications
Table (HS-RTT)

The HS Requirements and conformance Test specifications Table (HS-RTT) in table A.1 serves a number of purposes,
asfollows:

. it provides a statement of all the requirementsin words and by cross reference to (a) specific clause(s) in the
present document or to (a) specific clause(s) in (a) specific referenced document(s);

. it provides a statement of all the test procedures corresponding to those requirements by cross reference to (a)
specific clause(s) in the present document or to (a) specific clause(s) in (@) specific referenced document(s);

. it qualifies each requirement to be either:
- Unconditional: meaning that the requirement appliesin all circumstances; or

- Conditional: meaning that the requirement is dependent on the manufacturer having chosen to support
optional functionality defined within the schedule.

. in the case of Conditional requirements, it associates the requirement with the particular optional service or
functionality;

e itqudifieseach test procedure to be either:

- Essential: meaning that it isincluded with the Essential Radio Test Suite and therefore the requirement
shall be demonstrated to be met in accordance with the referenced procedures,

- Other: meaning that the test procedure isillustrative but other means of demonstrating compliance with
the requirement are permitted.

Table A.1: HS Requirements and conformance Test specifications Table (HS-RTT)

Harmonized Standard ETSI EN 301 841-3
The following requirements and test specifications are relevant to the presumption of conformity
under the article 3.2 of the R&TTE Directive [i.2]

Requirement Requirement Conditionality Test Specification

No Description Reference: u/C Condition E/O Reference:

Clause No Clause No
1 [Frequency error 42.1.1 U E 5.3.1.1
2 |Carrier power 4.2.1.2 U E 5.3.1.2
3 |Adjacent channel power 4213 U E 53.1.3
4 |Conducted spurious emissions (TX) 42.1.4 U E 5.3.14
5 |Cabinet radiation 4.2.1.5 U E 5.3.15
6 |Intermodulation attenuation 4.2.1.7 U E 5.3.1.7
7 |RF power release time 4.2.1.9 ) E 5.3.1.9
8 |Transient behaviour 4.2.1.10 U E 5.3.1.10
9 |Symbol constellation error 4.2.1.11 U E 5.3.1.11
10 |Sensitivity 4.2.2.1 U E 5.3.2.1
11 |Co-channel interference 4.2.2.2 U E 5.3.2.2
12 | First Adjacent channel rejection 4.2.2.3 U E 5.3.2.3
13 |Spurious response rejection 4.2.2.4 U E 5.3.24
4.2.25 5.3.2.5
14 |In-band Intermodulation response 4.2.2.6 U E 5.3.2.6

rejection

15 |Blocking or desensitization 4.2.2.7 U E 5.3.2.7
16 |Conducted spurious emissions 4.2.2.8 U E 5.3.2.8
17 |Cabinet radiation 4.2.2.9 ) E 5.3.2.9
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Key to columns:;

Requirement:

No A unique identifier for one row of the table which may be used to identify a requirement or
its test specification.

Description A textual reference to the requirement.

Clause Number Identification of clause(s) defining the requirement in the present document unless another

document is referenced explicitly.
Requirement Conditionality:

u/C Indicates whether the requirement isto be unconditionally applicable (U) or is conditional
upon the manufacturers claimed functionality of the equipment (C).

Condition Explains the conditions when the requirement shall or shall not be applicable for a
reguirement which is classified "conditional".

Test Specification:

E/O Indicates whether the test specification forms part of the Essential Radio Test Suite (E) or
whether it is one of the Other Test Suite (O).

NOTE: All tests whether "E" or "O" are relevant to the requirements. Rows designated "E" collectively make up
the Essential Radio Test Suite; those designated "O" make up the Other Test Suite; for those designated
"X" there is no test specified corresponding to the requirement. The completion of all tests classified "E"
as specified with satisfactory outcomesis a necessary condition for a presumption of conformity.
Compliance with requirements associated with tests classified "O" or "X" isanecessary condition for
presumption of conformity, although conformance with the requirement may be claimed by an equivalent
test or by manufacturer's assertion supported by appropriate entriesin the technical construction file.

Clause Number Identification of clause(s) defining the test specification in the present document unless
another document is referenced explicitly. Where no test is specified (that is, where the
previous field is"X") this field remains blank.
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