ETSl EN 302 842-1 V1.2.2 (2010-12)

European Standard (Telecommunications series)

VHF air-ground and air-air Digital Link (VDL)

Mode 4 radio equipment;

Technical characteristics and methods of measurement
for aeronautical mobile (airborne) equipment;

Part 1. Physical layer

D




2 ETSI EN 302 842-1 V1.2.2 (2010-12)

Reference
REN/AERO-00007-1

Keywords
aeronautical, digital, 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

Individual copies of the present document can be downloaded from:
http://www.etsi.org

The present document may be made available in more than one electronic version or in print. In any case of existing or
perceived difference in contents between such versions, the reference version is the Portable Document Format (PDF).
In case of dispute, the reference shall be the printing on ETSI printers of the 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 except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2010.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™, TIPHON™, the TIPHON logo and the ETSI logo are Trade Marks of ETSI registered
for the benefit of its Members.
3GPP™is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners.
LTE™ is a Trade Mark of ETSI currently being 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 ETSI EN 302 842-1 V1.2.2 (2010-12)

Contents

INtellectual Property RIGNES.... ..ottt b e b nr e nen e 6
0 Yo (o SRS 6
gLl [N o1 o o [OOSR 7
1 o010 PR 8
2 L= £ 107 SRS 10
21 NOFMEBLIVE FEFEIEINCES ....coueitiiteiterie ettt sttt h sttt ee ekt s bt bt e st e s e e e e e e e b e sheeb e s Rt eh e e ne e e e besheebesaeene e e enrees 10
2.2 INFOrMELIVE FEFEIENCES. ... ittt h ettt bbb a e bt et s e e b bt s a e e e et et sheebesaeene e e enrees 11
3 Definitions and @DBreVIaLiONS...........coveiiiririeese e ettt 11
31 D= T 0T (0] 1P 11
311 Basic reference model definitions............oooioiie e 11
3.1.2 Service CONVENtioNS EfINITIONS .........oeiiee ettt ne e eneas 11
313 (€151 0 T T o] O RS 12
3.2 Y o] 1= V7= 0] P 15
4 General description and architecture of VDL MOUE 4 .........ooiiviiieiieieesesese e 16
4.1 GBNENEL ...ttt bt e e h e h R e h e e e R e R R e R e ReeR £ oA e e R e Rt ARt eh e e Rt R e e e e e e beeRe b e e Rt ene e ennan 16
5 VDL mode 4 physical layer functional SpeCifiCations............ccccvviieieeiiiiee s 17
51 OVEIVIBW ...ttt ettt st ettt s s ea et ese e e see ek e Rt ea e emeeee e EesE e e e e eaeeaeem e e s eneeeeeebesmeemeeneenseneeseeeeesneeneeneeneas 17
511 o0 P RTSN 17
512 (D = = ot o (o TR oSS P TSRV PP 17
51.3 D= = N = 0 1SS o T P RSN 17
52 MOTUIBETON SCREIMIE ...ttt sttt et e et e s eesteseeebesaeeaeeneeeeseeseeseeeneeneeneaneees 17
6 VDL Mode 4 equipmMENt FEQUITEIMENES. .......ciiiiieieieesieeteeieitesseestssteetestesreessesseeaessesreensesresseesesaeensessenns 17
6.1 o AV g = o (0T T = 00T 01 18
6.1.1 RECEIVEr OPEIAlING FANQJE .. eeveeteeteseeiee st e st et e et esteastestaesteesteesteeseeaesseesaeeaseeseenteenseessasteesseensennsesnsesneesnes 18
6.1.2 BER FEOUITEIMIENT ...ttt ettt ittt sttt e h bk h e ekt bbb e e e bt b e e e bt b e e et b e ns et ebese et et e s 18
6.1.3 REFErENCE SIGNAl TEVEL ... bbb bt sa bt eb e e sk e e sb e 18
6.1.4 SENSITIVITY .ttt b et b bt b e s e et b e e he bt s E s e Rt e R b e Rt Rt R e e bt R et bt b e e b e b nnerea 18
6.1.5 AdjaCENt CNANNEL FEJECLION. ...ttt bbbt b bbbt b et b e e 19
6.1.6 Receiver performance in the presence of strong signals inside the VHF aeronautical band....................... 19
6.1.7 Receiver performance in the presence of strong signals outside the VHF aeronautical band..................... 19
6.1.8 Desired Signal dYNAIMIC FANGE........eieeieeieeri et et etesteesee e e teesteseeseeseesaeesseenseesseassesseesseeseensesnsesnessneesnes 20
6.1.9 SYMDBOI rate CAPIUMNE FBINJE ... ..eveeeeeeteeieee ettt e st e e e e te s e sreesaeeseenaeesaeeseesseesreenteeneesneennes 20
6.1.10 FrEqUENCY COLUMNE FANGE. ... e ee et etee et ertee sttt et e st ettt e st st e et e st e e s be e eab e e e beeeabe e e beeenbbe e saeeesabeenneeenares 20
6.1.11 [T o] o= g = (P 20
6.1.12 CO-ChaNNE] INEEITEIEINCE. ... ettt et bbbttt et b ae b et et e besbesbesneenee e ennas 20
6.1.13 (0010l [§0i(= 0 S oW [ T U ISX = 10T o] o I 21
6.1.14 FM broadcast intermMOUUIALTON. ... ......coiiie ettt e e seestesnesbe e e eneeneens 21
6.1.14.1 Radio frequenciesin the band 117,975 MHZ t0 137 MHZ........ccooiiiieieee e 21
6.1.15 [T sl o7z g To T (= a0 o (U1 =11 o PRSI 21
6.2 TraNSMITLEr FEQUITEITIENTS ......eivieeteitereete sttt ettt eh sttt se et eb bt eb e e b e se et eb e s e e st ebese et eb e sb e e eb e sbe st ebesreneenens 22
6.2.1 TranSMItter OPEIaliNg FANGE. ... . c.ceuereeuerterteertertesestestese sttt sttt st s e be e bt s b et s bt be e s b e b e e eb e s be e e st sbe s nesbe st eee 22
6.2.2 CRENNEL DIT FAEE.....c. it e bbbt a et e b e bt bt et et et e b e sbesneenee e ennas 22
6.2.3 Manufacturer's declaretd OULPUL POWEN ..........eccuieuieeeeieseeseesieesteseesaeseesreesseeseesseeseessaessaesseenseeseensesnsesnes 22
6.24 Ll oLV G G 10 1= 22
6.2.5 Rl oL N e g L= Lo T = 23
6.2.6 SPUMOUS EIMIESSIONS ... veeuveeieeeeeeeteesteeteeteestesseesseeseeesseaeeaseeaseesseesseesseaseesseesseesseeaseanseanesaseeasenssanssensseensennsesnes 23
6.2.7 WX 00 g e 7= 1= I 010 1 USSR 24
6.2.8 ALY Ao LS o= oo I o =SSR 24
6.2.9 L 080 VSWR CAPADITTY ...ttt ettt s b e et b et sb e n e 25
6.2.10 Adjacent Channel traNSIENT POWET .........o.irueiriirie ittt ettt b bbb et be e st b e e 25
6.2.11 FrEQUENCY TOIEIAINCE. ... .. cueieeiete ettt ettt b e et b e et b e et b et b e s s e st b e s e et b et et et e b 25
6.2.12 S 0 =1 0TS o o PR 25

ETSI



6.2.13
6.3
6.3.1
6.3.2
6.3.3
6.34
6.3.5
6.3.6
6.3.7
6.3.8
6.3.9
6.3.10

7
7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
7.10
711
7.12
7.13
7.14
7.15
7.16
7.17
7.18

8

8.1
8.2
8.3

9

9.1
911
9.12
9.13
9.14
9.15
9.16
9.1.7
9.1.8
9.1.9
9.2
921
9.2.2
9.2.3
9.24
9.25
9.2.6
9.2.7
9.28
9.29
9.2.10
9211
9.2.12
9.2.13

4 ETSI EN 302 842-1 V1.2.2 (2010-12)

SETUCTUNE OF DUFSES..... ettt h et e b bt sh e bt bt ebe e e e b et srenbesaeene e e ennas 25
TraNSCEIVEL FEOUITEIMENTS ... eiuvi e ieeesteesteeteete et e s ee e e tesseeseesseesseenseeseeaseenseenseensesssesseesseesseesseanseenseanseensessenssnns 26
AUtomMaLi C tranSMIttEr SNUL-0OWN .......oouiiiiieiieieee ettt sb e eae e 26
LT o R 0= USSR 26
Receiver to transmitter tUrNaroUNd TIME ..........ooiiieieiei it b e ne e 26
Transmitter to receiVer tUrNarOUNG LM .........eoiiieieiee sttt sr b st ne e e 26
SOOIt POWES TNEEITUPDE .....veeeeete ettt et b e et b e et b e et b e e et eb e s b e e et e s b e e ebesbeneenea 26

(D= (o To (U1 = 0] gr=od o) o 1PN 26
SYSLEM tiMING FEQUITEMENES ......eiueiteieeiete ettt sttt se b b e bt b e et b se bt b seebesb e e et e sbe e ebeseeneben 27
Reservation table Stored iN MEMOIY .......coiiiiie et et 27
Failure of assoCiated EOUIPMENT.........cii ittt s b e et b et sb e 27

S LU TS o ] (= o= o o o ST 27
General deSIgN FEQUITEIMENTS. ......ccueeie et et eee et e et e s e s b e e e e s re s e e saesbeeatesteeseetesaeensesesseennesreenes 27
(6001110 EF=0To N1 0o [[or= (o] = NNR TP U P URTROTRPT 27
Class of emission and Modul ation CharaCLENISLICS ........eivereeieierere et s 27
WV U ..t e s b e e e s e h e e s b e e s b e e s b e e e e s e e sae e sae e sae e n e ean e eae e sreesaeenneas 27
] V04T 1= P 28
g 10= g0 (= o N {0 o oo TS 28
International Telecommunications Union REQUIBLTONS ..........cceoiiiriiiiinienierieee et 28
FITE PIOLECLION ...ttt bbb bbbt b bbb e bt b et s e bt e bt b e e nb e e ens 28
OPEratioN OF CONLIOIS.......eeiuiiteieeiete ettt b et b e bt bbbt b e e b e s et eb e s e et et e s b et ebe b 28
ACCESSIDIITY OF CONIOIS..... ..ot e e et e e e e et e eneeeseestaesaeenseeneeeneeenes 28
EFTOCES O TESES ...ttt ettt b bt e et bt b e he e he e e e e e s e e sb e ebe s bt eb e e ae e e e e e anenbesbeebeeneennennen 28
Failure Of VDL MOUE 4 EQUIPIMENL ......cceeiieeeeeeeesteeieeiesteseeseeesreeseeesseesseessesseesseesseesseessesnsessessseesseesseenseensenns 28
SOFtWEIE MANAGEIMENT .......ei e ceeeeeiee et e e e st e s e e teeteesteesteeseesseesseesseesseenseeneesseesseenseenseensenseesseensensens 28
TranSCEIVEr CONFIGUIBLION. .......eieeieieite et eteeee et e e st e e et e ssesseesbe e st e s eeeseessaesse e teenteeneesaeesaeesseenseenseenseeneennenssnns 29
Provision for multiple redundant VDL4 tranNSCEIVEIS.........ccuriiiirireiriese et 29
RECEPLION CAPBDIITY ...tttk b et b et b bbb 29
TranSMiSSION CAPDITTTY .......c.ieriiieiie ittt eb et e bbb et eb e b et eb e s b e e bt s b e seebesbennene s 29
MONItOriNg Of PrOPEr OPEIGLHION .......c.citieetirtiieeirtet ettt bbb bbb bt e et b e bt sb e n s 30
POWET-UD SEIT TS ...ttt et bbb b bbbt b bbb et b et b n et 30
Environmental teSt reQUITEMENTS.........eoceiieiere ettt ettt estesseesaesreeneesbeeneeseeeneeseneeas 30
T L goT0 W 1T oo BTSSPV PRUSTORRPP 30
RECEIVET ... .ttt ettt b e bt h e s e e h e e e e s e e he e E e S h e e h e e h £ e R e e b e e e e E e e bt eheeE e e Rt eh e e s e e e e besheebeeneehe e e enrees 31
Transmitte 2/31aNdarQs/ Cl8l/ 040 Va7 22847700 [ZRAL T LT /70287 AR 0/ QIS 1-CI - U404 n A ) 33
Detailed test procedures for the phySICal [QYEr .........cccevveeeii e 35
GENEIAl FEOUITEITIENES ...tttk ettt sttt st b e et b e a et b e s e et eb e e et e bt s e et e bt s b et e b e s e e neeb e st e st eb e s b et ebenne e e 35
B IC=- 0 0T 11 o 0= SRR 35
Alignment, adjustment and calibration Prior t0 tESE...........ecuiireirirereer e 35
RECOIAING Of TESL FESUILS ....eeuveeiecie ettt te e rte e e e s e e s aeesee e saesteeste e seeseeneenneennes 35
CONNECEEA OB ...ttt ettt h et et h e bt he bt et e e et sb e e bt e aeebe et e b e beseeebesaeeneeneennas 35
TeSt INSIFUMENE PrECALILIONS..........eeiuieeieeieeieeeseesee st e s e e steseeseesseesse e teesteessesseesseesseesseenseenseenseensessenssenssens 35
Simultaneous application of two signalsto the reCeiVer iNPUL............ccoovevi i e 36
L= =0 0= o= SR 36
EQUIPMENt CONFIGUIBLION ...ttt bbb bbb et bbb n e 36
Detailed physical and MAC layer teSt PrOCEAUIES...........ccoiuiriririereee et 36

S o= 36
g (- SRR 36
SENSIIVITY .ttt bbbt et b e e ae bt s e h e R R R e Rt e R e bt b e e bt b et bt b et ebenrennerea 38
Adjacent Channel REECHION (ACR)......c.iiieiriieereeei ettt b e bt 38
Rejection of signalsin the VHF aeronautical band.............cccooee e ccie e 39
Rejection of signals outside the VHF aeronautical band ............ccocvevveiiiciciseseeeee e 40
Desired Signal dYNAIMIC FANGE........eieeieeie et et eeeetestee st e s e e eteseeseeseesaeesseeseesseaseesseesseeseessesnsesnessneesnes 41
SYMDBOI rate CAPIUINE FBINJE ... ..eveeeeeeteeieee ettt e st e e e e e s tesae e sreesaeeaeeneeeseeeseesseesreenseensesneennes 41
FrEqUENCY COLUMNE FANGE. ... e eeetieetee et rtee st et e st et e st e st st e et e st e e e be e eabe e e beeeabe e e beeenbbe e snaeesabeesnreenares 42
] o] o= g = (P 42
CO-ChaNNE] INEEITEIEINCE. ... ettt sttt e a et e st et e st eetesaeese e e etesteseeeaeeneeneeneeneas 43
CoNAUCEEd SPUIMOUS EIMIESSION .......eiviieiieterieeete ettt bbb et sbe e ebe b e st e bt sbeseebesbeseebesbe e ebesbe e ebesbenerens 43
FM broadcast intermMOUUIALTON............voeiee ettt e e ee e e tesnesre e e eneeneens 44

[N sl o7z g To T (= paTo o (U1 =11 o PSR 45

ETSI



5 ETSI EN 302 842-1 V1.2.2 (2010-12)

9.3 I = 10110 ST S TP TP 46
931 CRENNEL DIT FAEE.....c.ee et e bttt s be bt e e et e b e sbenbesneense e ennas 46
9.3.2 Manufacturer's declaretd OULPUL POWEN ..........cccuieuieeesieseesee e eieseeseeseesreesse e seesteeneessaesseesseenseenseensesneesnes 46
9.3.3 Ll oLV G GBS 1 1S 47
9.34 RF POWEN TEIEESE LM ...ttt ettt e et e e s te e s ae e sae e teeneeenteeneassaeste e seeseenseeneenneennns 47
9.35 SPUMOUS EIMIESSIONS ....veeuveeueeeeeeeteesteeteesteestesseesseeseeesseaseeseeaseesseesseesseassesseesseesseeaseanseanesaseeasenssenssenssesnsesnsesnes 48
9.3.6 A]BCENE CNANNE] POWES ...ttt ettt b et b bbb st b b ae e bt b e e et b e et b nn e eee 48
9.36.1 Method of measurement for the first adjacent channel ... 48
9.3.6.2 Method of measurement for the second adjacent channel .............ccoo i 49
9.3.6.3 Method of measurement for the fourth adjacent chann@l ..............ccoi i 50
9.3.64 Alternative measurement procedure for Adjacent Channel POWer (ACP) ......cccooeerireienenenieneneeee 51
9.37 WIAEDANG NMOISE ... ettt bbb et b e bt bt h e e e e e se e b e sbeeb e e e e e e b e sbeebesneene e e ennenes 52
9.38 (0= o I AT LT L o o ] 1 TSRS 53
9.3.9 Adjacent Channel traNSIENE POWET .........oceeiieiiriescee e st steerte et e st et e e e e etessaesreesreesseeeesseeenseensessensseessens 54
9.3.10 =0 (0= Loy o = = o T 55
94 LI E: 150 LY SO TP U T PPURURRT 55
94.1 T o R 0= S US 55
9.4.2 Receiver to transmitter turn-aroUNd TIME.........co.eeieriiie ettt sae b e eneeneens 55
94.3 Transmitter to receiVer tUrN-aroUN TIME.........ooiiiieee ettt ene e e e 56
10  Installed equipmMENt FEQUIFEIMENTS .......cociiieieeeeeerieseeese e eeesteeee e sseeseesaeeeesteeseensesseesesseeseseesneensessens 56
101 g1 0o 1 1 o o S 56
10.2 EQUIPMENE INSLAITALION. ..ot ee et e et e eeaeeste e bees e e teensesneesneesneessnanseensenns 56
10.21 ATTCIaft BNVITONIMIEIT. ...ttt ettt e et b e bt bt e ae e e e b e se e eb e saeeb e e e e s e b e sbenbesreene e e enrenes 56
10.2.2 L LTS o0 = ) o 56
10.2.3 ATTCIAT POWET SOUICE .....uveeeeceeeieeestees e ete e e e e sate s e e s e e saeesteeaeenseasaesseesseesseesseeseenseeneesneeseanseenseensensennnnnssens 57
10.3 Installed equipment performanCe FEQUITEIMENES. ... .....iciiiuieecie e e e see e e st te et ae e sreesreeeeeeenneeenes 57
1031 DYNAIMIC FESPOMNSE. ...ttt ettt sttt sttt ettt sttt se st et e s e e st be s e e st e besa e st ebe s e e aeeb e s e e aeeben e e st e b e as e st ebene e st nbenbeneebe s eneee 57
10.3.2 DL = = T T = ok O RN 57
10.3.3 REGUIAI MEINTENANCE. ... vttt ittt ettt bbb bt b s e b e bt bese e st e bene et eb e st et ebe b e 57
104 100010 [N 0] 1S o ) (== OSSR 57
104.1 POVVET TNDUL ...ttt ettt ek b b et b bbb et bt £E et eh e S h et e bt b et e bt b e st e b e ee e st e b e ne et ebe s e et et e s ene e 57
104.2 AssoCiated EQUIPMENT OF SYSEEMS ......c.eiuiieiirtiiee ettt b et b et b et b s nb e et e 57
104.3 ENVITONIMIEIL ...ttt bbbt e e s e bt b eb e e aeeae e e e e et bt sh e eb e e st ese e e e ns e besbe et e e neenneneens 57
10.5 Test procedures for installed equipment PErfOrMANCE. ..........cioeciieiieeie et seees 58
105.1 (€010 I === A o0 Tor = [ O 58
105.1.1 (001 10T 01T AT 41 o= ox £ o o S S SS 58
105.1.2 LI EIENCE TESES ...ttt bbbt h et s e b e et eb e et e b e b e sr e et e eneeb e e e e e s 58
10.5.1.3 Power supply fIUCUBLION TESE .........ecie e et et naesnaesreeneees 58
10514 RECEDTION ...ttt b e bt et b e e et e bt s e e e eb e s b e e e bt se et eb e s b et bt e e e e bt nr e e erea 58
10515 LIS 0115 o o PP 58
10.5.1.6 FUNCLIONAl DENGVIOUE TESES.......eeiiee ettt st ne e et e beseeere e e eneeneen 59
10.5.1.7 INterface CONfOMMANCE LESES. ... vi ittt sttt st es e e e et e e e s besaeeseeneeneenes 59
10.5.2 FlLIGNE tESE PrOCEOUNES......ccueieeeeete ettt b et b e bbb e bt b e et e st et b b et b bt 59
10521 INEEITEIENCE EFFECES. ... bbb b bt sae b e e s 59
10.5.2.2 Y (I 0= 0 0 7= ot T TS 60
Annex A (informative): CrOSSTEfEf @N1CE MALIIX ...eiuieeiiiisiieteseeste e 61
Annex B (informative): VDL Mode4 link BUAQEL..........ccoiieeice e 64
Annex C (informative): Bibliograpny ....oceeee e e e 71
[ 1T (TSP PP PR TR 74

ETSI



6 ETSI EN 302 842-1 V1.2.2 (2010-12)

Intellectual Property Rights
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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 ETS| Secretariat. Latest updates are available on the ETSI Web
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Pursuant to the ETSI IPR Palicy, no investigation, including I PR 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 European Standard (Telecommunications series) has been produced by ETSI Technical Committee Aeronautics
(AERO).

The present document is part 1 of a multi-part deliverable covering the VHF air-ground and air-air Digital Link (VDL)
Mode 4 radio equipment; Technical characteristics and methods of measurement for aeronautical mobile (airborne)
equipment, as identified below:

Part 1. "Physical layer"”;

Part 2:  "General description and datalink layer";
Part 3:  "Additional broadcast aspects’;

Part 4:  "Point-to-point functions';

The present document is accompanied by an equivalent ground-based standard, EN 301 842 [10] parts 1 to 5, covering
the VHF air-ground Data Link (VDL) Mode 4 radio equipment; Technical characteristics and methods of measurement
for ground-based equipment.

NOTE:  Minimum Operational Performance Specifications (MOPS) are also being developed for VDL Mode 4.
EUROCAE have previously published Interim MOPS for VDL Mode 4 [i.2] which are a sub set of
EN 302 842-1, 2[7], 3[8] and 4 [11]. EN 302 842-1, 2[7], 3 [8] and 4 [11] complies with the
requirements of CEC Mandate M/318 [i.3].

National transposition dates

Date of latest announcement of this EN (doa): 31 March 2011
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 30 September 2011
Date of withdrawal of any conflicting National Standard (dow): 30 September 2011
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Introduction

The present document states the technical specifications for Very High Frequency (VHF) Digital Link (VDL) Mode 4
aeronautical mobile (airborne) radio transmitters, transceivers and receivers for air-ground and air-air communications
operating in the VHF band, using Gaussian Filtered Frequency Shift Keying (GFSK) modulation with 25 kHz channel
spacing and capabl e of tuning to any of the 25 kHz channels from 118,000 MHz to 136,975 MHz as defined in

ICAO VDL SARPs|[2].

The present document may be used to produce tests for the assessment of the performance of the equipment. The
performance of the equipment submitted for type testing should be representative of the performance of the
corresponding production model.

The present document has been written on the assumption that:

e thetypetest measurements will be performed only once, in an accredited test |aboratory and the measurements
accepted by the various authoritiesin order to grant type approval;

e if equipment available on the market is required to be checked it may be tested in accordance with the methods

of measurement specified in the present document or a documented alternative approved by the certifying
authority.
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