°
m SLOVENSKI STANDARD

SIST EN 302 842-4 VV1.2.1:2007
01-marec-2007

Elektromagnetna zdrugljivost in zadeve v zvezi z radijskim spektrom (ERM) -
Radijska oprema za digitalno povezavo VHF (VDL) zrak-tla in zrak-zrak, 4. nalin -
Tehnilne karakteristike in merilne metode za aeronavtilno mobilno (letalsko)
opremo - 4. del: Funkcije sistema tolka-tolka

Electromagnetic compatibility and Radio spectrum Matters (ERM); 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 4: Point-to-point
functions

Ta slovenski standard je istoveten z: EN 302 842-4 Version 1.2.1

ICS:

33.060.99 Druga oprema za radijske Other equipment for
komunikacije radiocommunications

33.100.01 Elektromagnetna zdruZljivost Electromagnetic compatibility
na splosno in general

49.090 Oprema in instrumenti v On-board equipment and

zralnih in vesoljskih plovilih  instruments

SIST EN 302 842-4 V1.2.1:2007 en

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



SIST EN 302 842-4 V1.2.1:2007

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 302 842-4 V1.2.1:2007
https/standards.iteh.ai/catalog/standards/sist/4d2d67d7-cb4a-47a3-9085-
112¢5abd0504/sist-en-302-842-4-v1-2-1-2007



ETS| EN 302 842-4 V1.2.1 (2006-12)

European Standard (Telecommunications series)

Electromagnetic compatibility

and Radio spectrum Matters (ERM);

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 4: Point-to-point functions

D




2 ETSI EN 302 842-4 V1.2.1 (2006-12)

Reference
REN/ERM-TG25-030-4

Keywords
aeronautical, radio, testing, VHF, digital

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
Saus-PRréfectlre de Grasse (06) N°7803/88

Importantnotice

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 2006.
All rights reserved.

DECT™, PLUGTESTS ™ and UMTS™ are Trade Marks of ETSI registered for the benefit of its Members.

TIPHON™ and the TIPHON logo are Trade Marks currently being registered by ETSI 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.

ETSI



3 ETSI EN 302 842-4 V1.2.1 (2006-12)

Contents

Intellectual Property RIGNES.........oo et 6
0 Yo (o SRS 6
gLl [N o1 o] o [OOSR 7
1 o010 PR 8
2 L= £ 101 9
3 Definitions and @DDreVIELiONS...........coveieieieieee ettt 10
31 (D= T o T] (0] TPV PRT USRS 10
311 Basic reference model defiNitions............coiiiiii e 10
3.1.2 Service CONVENtioNS EFINITIONS ..........eiiieie ettt sre e e ene e e eneas 10
313 (€71 0 T T o] SO 10
314 (D= 1T alh (o) g e o o =P SN 10
3.2 F Y o] 1= V7= 0] 11
4 General description of VDL Mode 4 mobile station point-to-point SErVICES........ccocevererenereneneneenes 12
4.1 GBNEYEL ...ttt bt e b E R h e e R e R R e R e AR £ oA e e R e Rt ARt eh e e Rt R e e e e E e beeReebenneene e ennan 12
4.2 Data Link Service (DLS) and Link Management Entity (LME) ........ccccoviveviecr e 12
421 (= 0T o SO SPP ST 12
422 (DS (] 407 SO RTSPS 15
4.2.3 DS COUNLETS ...ttt ettt sttt et een e b e es e ehe e she e s be e aE e £ n e e ae e eaeeeheenn e e nb e e nbe e be e reeneennesnnennes 16
4.2.4 Toggle bit (T).. 2 @B b A i ikt e e 16
4.2.5 State Variabl @S (Tt BN T) cveueererieiereriee etttk ekttt st eb e et b e e et et se et b e se e e et e sa e e ebeseeneebeseenneren 16
4.2.6 Initialize Bit (IB).....ooeeee b8 L T i S L e e 16
4.2.7 IMOTE DT (M) .t bbbt bt b e s bbbt b bbbt e b e s e et b b et b b 17
4.2.8 PLIOTTEY (OF) ¢ttt reeueete sttt gmm e en s ep o s s 3ot 132 5051528 48252 h e £ b e e e bt b et et e b e seemeebeab et ebenb et ebenbe e e 17
4.2.9 Message fragmentation and CONCALENMALION ... ... oo rarersonrararenerseeessseessesistssnsessessssssenssemssemssesssesssssnsesnes 17
4.2.10 DL S PrOCEUUIES ... . et eeeeuersensenesssessenssenssnsssessessonassssesenssesssnsssessssssensssnsssensesssesssessesssesssesssesssensseensesnsesnes 17
4.2.10.1 SElECtioN Of DLS PIrOCEOUIES. .. ... s et e e e eeesteesseeaeeeseseteesse e teenteeseessaesseesseeseenseenseensennaessensnnns 17
4.2.10.2 ShOort tranSMiSSION PrOCEAUIES .......ccueeieeieeieseesee st e e saeseesreesteeteeseeaseesseeste e tesssesseesseeenseessessenssenssns 17
4.2.10.3 LONQg tranSmMiSSiON PrOCEOUIES. .......cc.verieesieerieesteeteeeeseesseesseesseeseetesstesseessaesseesseesseesseenseessesseessenssenssees 18
4211 T T I U= 11 TS o] 20
42111 TYPES OF HINKING <.ttt bbbt et b et b et b e 20
4211.2 Combined RTS/ DATA DLPDUS......cuoiieeeee ettt ettt sttt s ae e sre e sae b e baesaeas 20
4.211.3 Combined DATA / ACK DLPDUS........ooiieiee ettt ettt ettt st e ere e s sbeenbeesraesreas 20
42114 Combined RTS/ ACK DLPDUS ...ttt ettt ettt et s sae e sre e sbeesbaesaeas 20
42115 Combined CTS/ ACK DLPDUS ..ottt ettt s sttt ae s s ae e sre e sbaesraesaeas 20
4.2.12 Ground-air [INK MANAGEIMENT .........ceiiiiierieiete ettt ettt et se et se e e b sbe e b e srennenens 20
42.13 F N T L =T 1= .1 | S US 21
4.3 AAAITIONEI WV SS SEIVICES.....c.eitiitiiteeie ettt sttt bttt e e bbbt bt a e st e s e e ne et e se e eh e e Rt e s e b e sbenbesbeene e e ennenes 21
5 Minimum performance specification under standard test conditions.............cccccveveevicceenieccesecce e 21
51 DILS SUBIBYEN ...ttt b et b et b s et b e b e e bR R e R e R R e b bR R e Rt R R e n e e e ens 21
511 (€71 PR S 21
5111 S Vo= SRR 21
51.1.2 [z = = S SRRSRSIN 22
5113 DATA DLPDU duplicate suppression and SEQUENCING ........cceereeererereeerieneereseenessessesessessesessesseneesens 22
5114 [ o L= = (o o OSSPSR 22
5115 StAtiON TAENEITICALION ...ttt et bbbttt e e be b b e b e sbesbe e e enneneen 22
51.1.6 [T 0Tz (072 S =T [0 (1= T o S 22
5117 (DT IR S 1o (TP SPTOSPRPRRN 23
51.1.8 DLS LNk CONIOl DLPDUS ......coiuiitiiieeiieiesiesie sttt sttt ss e e e b bt sse e e et seesbesaeenneneen 23
5.1.2 (D] IRSY o0 1o o0 I o1 o) Tor= 1) o SR 23
5121 S S 2= T = o SRS 23
51.2.2 DL S DUISE FOMMEES. .....eeeeieieeeiesie ettt ettt e e s ee st e ae st eseene e e seesbesaeeneeneenseseeseesseeneenseneens 23
513 DLS SYStEM PAIGIMELELS ......coueiteieiererit ettt sttt s r e r bbb e e e e se e e n e b e sreer e sn e resreeresseennennen 27
514 DS PIOCEAUIES ...ttt ettt sttt b et bbbt bbbt b e e bt bt b e e e bt e b et e bt e b e b e st b e ee et eb e st et eb e n e 29

ETSI



4 ETSI EN 302 842-4 V1.2.1 (2006-12)

5141 Setting Of re-tranSMIiSSION PArAIMELET ..........coiieieeie e eeesees e eeee e e e e ste e saeessessaesreestesseessaesseessens 29
5.1.4.2 Selection of user data packet for tranSMISSION .........c.ocviiieriee e 29
5.1.4.3 Selection Of tranSMiSSION PrOCEAUIES..........ccviieiieeeeeeese et eteete e s e seesreesteeseeeseeeseesseessessaesseesseeseens 31
5.1.4.4 ShOort tranSMiSSION PrOCEAUIES ........ccuveiieeieeieseesee st e e steseese e s e e teesteeseessaesseesseeseensesneesnseensessensseessnns 31
5.1.45 LONQg tranSmiSSiON PrOCEOUIES. .......cc.eeiteeteeieeieseeseeseesteesteeste e e estessaesseesseesseesseesseeseenseassessenssenssenssees 32
5146 NO HINK WITR SEBNAEN ...t a e bt e et besbesb e s e e e e neen 35
5147 User data PACKEL FECEPLTION .......cueiiieeiiriee ettt b bbb et b et sa e b e b nnenea 35
5148 RECEIPL Of ACK DLPDU ..ottt sttt sttt sttt sa st sae s besaaseebesaeseetessaseetesaensesesseseesens 36
5.1.4.9 [T =S OSSPSR 36
5.1.4.10 Linking DLS DLPDU tranSMiSSIONS.......cc.ciueuertirieertesiesesteseesessessesessesseessesseseesesseseesessessesessessesessessesens 37
51411 CTRL DLPDU ....oiitiictistestetste ettt ettt sttt s s se s e s s sesseseesessaseesessessesessensese s esessessenensensanennn 38
51412 Procedures for air-air COMMUNICELION ...........citeiieieieie sttt et se e e bbb e eseeneen 38
5.2 Link management entity SUDIAYET............coiiiie ittt esre et e te e teeseeneesneesnes 38
521 SEIVICES. ...ttt ettt sttt sttt st st be et e s et s be st et e e be e b e Ee s e e bt e R e e eR e R e ee ekt e Ee e ekt e R e e eReeEe et e Rt ebe e ebeeEe e eteeEeneenenteneeneas 38
5211 LC T g1 - TSR 38
5212 [T 010 o] {0V e o SR 39
5.2.1.3 Link change NOLITICALIONS. ..........eeiieie ettt re e te e eseeenaesreesreeneens 39
5214 (O I = {0 0 1O TSR 39
5215 Broadcast 1ink Management DUISE .........c.ciiiiiie et eb e 40
522 Control (CTRL) Parameter FOMMBES .........evueuerierieieterieeete sttt sttt et s se e b e et sbe e e b b nneneas 40
5221 ENCOTING ..ttt e b b et b e et h e R e b e e b e R et bt b e e bt e e e b e b e ere s 40
5222 General purpose iNformation PArAIMELEIS ... ..c.uiirieiriri ettt 40
5223 Mobile-initiated iNfOrmation PAraMELErS..........cocii it et er e e seene 44
5224 Ground-initiated ModifiCation PArAMELEr'S .........cccveiii e 45
5.2.25 Ground-initiated iNfOrmMation PAraMELErS. ........ccueiieiir et e st eaesnaesreesrees 48
523 LIME timers @and ParamELErS.......ccueiee e i este ettt st e st e e e teestessae s e e sreesaeeaeeneesneesse e seenteeseeseenseeneesnnesnes 50
5231 Generd ... s A dh QT ACRI TN A TR IR I IR T N L EO R /oot seee s seeennas 50
5232 Timer TL1 (maximum hnkK OVertap timme) ... e e 51
5.2.3.3 Parameters TL2 (Iink iNitiali Zation i MIE): .l .. e v Baeeasr st deseeseeseeeseeeseeessseesseesseesseessesssessesssesssesssees 51
5234 Timer TL4 (leave generation TaleNCY) ....... o e 51
524 CTRL DLPDU types and PrOCEAUIES .........ceiuiieiirterieieste st st sttt seese s e e b saeseebesseseesesbeseesesbeneesesseneesens 52
525 CTRL transmission procedures..... L. 2l a2 La) e 55
5.2.5a Frequencymanagementprocedures:siandardalsislad 20 aebdanddal 8 55
5251 Link connectivity procedures..)4 /sl e 02 8l aZa L2007 55
5252 Ground Station TAENtiTiCAIION. ........cceiiiieiee e et e bbb e e neen 55
5253 Link @StaDITSNIMENT ........eiuiiieie et se e bbb e e e bbb e s e ennenen 56
5254 Mobile-initiated NANAOFT ............ooii e e s sb e 57
5255 Mobile-requested ground-initiated handoff.............cccoceeriiiiecic e 58
5256 Ground-initiated NANAOFT..........ceie e e sb e een 58
5.25.7 Ground-regquested mobile-initiated handoff ............ccooveior i 59
5258 Ground-requested broadcast NAaNOFT ............ooeiiii s 59
5.25.9 Ground-commanded QUEOLUNE...........couiiirire ettt ettt se et see et e e e eeseenbeseesseeneeneeneans 60
526 VDL Mode 4 Mobile SubNetwork Dependent Convergence Function (SNDCF)........cccoovveinineienenenenn 60
5.26.1 Frame MOOE SND CR ... ..ottt st ettt s e st e e e se e e seesbesseeneeneeeesbeseessesneenseneens 60
5.3 AdditioNal V SS FEQUITEIMENTS. ......cviiteiiitireeiet ettt ettt eb e bt se e bt b e bt ss e e b e b e s s e s b e s e e en e e eneenis 60
531 Information transfer request Protocol SPECITICALTON ......c.coeiiiiririere e 60
5311 Information transfer reqUESE ParaIMELErS..........coiiiieeie et e e sreenseeneeens 60
53.1.2 Information transfer request transmiSSION PrOCEAUNES .........ccvevureureieeeeseeseese e e see e s e e e sreenseeeeens 62
53.1.3 Information transfer request acknowledgement ProCEAUIES............occvveereereereeie e 62
532 Yoo PRSP S S 63
533 Yoo PRSP S S 63
534 RELranSMIiSSION PrOCEAUMES ........ocveeiieeieeeie e eee et e st e st e e e e e e sseessaesseesaeesaeeseenseasseeseesseeteeseenseensesneesneesnes 63
6 General deSigN FEOUITEIMENTS. ......oiiieee et e see st e e te e teseestesaeeseesteeneeseeeseensesseesessesneenseseennen 63
7 ProtoCol teSt ProCEAUIES ..o 63
7.1 GBNENEL ...ttt bt e h e E R e h e e R bR e E e Re R £ oA e e R e Rt ARt eh e Rt R e e e e s e bt eReebe e Rt ene e e enns 63
7.2 S0 (U= 0 IR (= o o 64
7.3 Protocol test-suite description MethOdOIOQY ........ceiieiieiieerieri et snee e 64
74 Detailed protoCOl tESE PrOCEAUIES..........ciie i e et et et seesee e ste e st e e ee e e s e e se e teenteessesseesseesseeseensesneennns 65
74.1 TESE-SUITE OVEIVIEW ...ttt ettt et et et e st e eaeese et en e e ee e eeseesaeeseeneanseneenseteseeseesneeneeneensenes 65
74.2 D= ot T o) P RRRN 68

ETSI



5 ETSI EN 302 842-4 V1.2.1 (2006-12)

743 CONSETAINES ...ttt ettt h et b et bt bt bt eh et e s e b e sE e e b e e Rt eh e e ae e e e b e sh e eb e e heeh e et e b e nbesbenbeeneenne s ennes 68
7431 ADDIEVIBLIONS ...ttt et bbbt a e e b e b e bt h et e R bt bRt e n e e e e e 68
74311 SUDFIEIA MNEMONICS ...ttt bbbttt sr b bt sbe e e e e neen 68
74312 Specia characters used in the subfield defiNitioNS...........ccvecieiececeee s 69
74.3.1.3 Station addresses and POSITIONS .......cccviiieiiecie e ete e e e sreesaeesseereesaeenseenseens 69
74314 VDL DUFSES ..ttt ettt sttt sttt st ettt b et et e sbe e e b e et e e ebesbe e ebesae e eteneeeerens 70
7.4.3.2 S-S 0= RS PR 99
74321 QLIS 02 S S 0 ok 01 SRR 100
74322 TSt CASE UESCITPIIONS. ...ttt bbbt b et bbb 102
Annex A (informative): CrosSrefer€NCEMALTIX ..cviiiiieeciiceece et et neenre 177
Annex B (informative): Bibliography ..o e 187
[ 1S 0] YOS 191

ETSI



6 ETSI EN 302 842-4 V1.2.1 (2006-12)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly 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 ETS| Secretariat. Latest updates are available on the ETSI Web
server (http://webapp.etsi.org/| PR/home.asp).

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
Electromagnetic compatibility and Radio spectrum Matters (ERM).

The present document is part 4 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";

Part2:  "General description and datalink layer";

Part 3:  "Additional broadcast aspects’;

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

Part5:  "VDL4 airbone equipment in compliance withrthe SES 552/2004 interoperability Regulation".

The present document is accompanied by an ‘equivalent-ground-based standard;’EN 301 842 parts 1 to 6, 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 previoudly published Interim MOPS for VDL Mode 4 (see bibliography) which are a
sub set of EN 302 842-1[5], 2 [6], 3[7] and 4 (the present document). EN 302 842-1[5], 2 [6], 3[7] and
4 (the present document) comply with the requirements of CEC Mandate M/318.

National transposition dates

Date of adoption of this EN: 24 November 2006
Date of latest announcement of this EN (doa): 28 February 2007
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 31 August 2007
Date of withdrawal of any conflicting National Standard (dow): 31 August 2007

ETSI
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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:

. the type test measurements will be performed only once, in an accredited test laboratory and the measurements
accepted by the various authorities in order to grant type approval;

. if equipment available on the market is required to be checked it will be tested in accordance with the methods
of measurement specified in the present document or a documented alternative approved by the certifying
authority;

. equipment comply with EN 302 842-1 [5] and EN 302 842-2 [6].

The present document also indicates VDL Mode 4 compliance with the SES 552/2004 Regulation [9].

NOTE: The present document/has'heen produced with aview té maintaining/consistency of numbering with the
equivalent standard for ground equipment (EN 301 842 [4]). Where requirements are the same, they have
been given the same number <Some new-airborne requirements have been inserted between requirements
that were sequential in EN 301 842 [4]. This has led to a non-standard form of numbering for new
requirements in some places.

ETSI
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1 Scope

The present document applies to the following radio equipment types:

. 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 capable 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 provides part 4 of the technical specifications.

The present document is designed to ensure that equipment certified to it will be compatible with the relevant
ICAO VDL SARPs[2] and ICAO VDL4 Technical Manual [1] and with the SES 552/2004 interoperability
Regulation [9].

Manufacturers should note that in future the tuning range for the transmitter may also cover any 25 kHz channel from
112,000 MHz to 117,975 MHz and the receiver(s) may cover any 25 kHz channel from 108,000 MHz to 117,975 MHz.

The present document applies to "aeronautical mobile (airborne and as applicable also ground vehicles)” equipment
which will hereinafter be referred to as "mobile" equipment.

The scope of the present document is limited to mobile stations. The equivalent specification for ground stations is
EN 301 842 [4].

A description of the scope of the VDL Maode 4 system is provided in part 2 of EN 302 842-2 [6], clause 1.

EN 302 842-1 [5] deals with tests of the physical layer, EN 302 842-2 [6] deals with core link layer functionality and
EN 302 842-3 [7] with additional broadcastfunctional ityr The present document deals with tests of the datalink layer
(DLS) and thelink layer sufficient to support point-to-point functionality. Note that, as described in EN 302 842-2 [6], a
system supporting point-to-point functionality is required to conform to EN 302 842-1 [5], EN 302 842-2 [6] and the
specification in the present document.

The present document includes:
. clause 2 provides references to relevant documents;
. clause 3 provides general definitions, abbreviations and symbols used;
. clause 4 describes the VDL Mode 4 mobile station point-to-point functions,
. clause 5 provides performance specifications for the VDL Mode 4 mobile station;
. clause 6 provides general design requirements;
. clause 7 provides protocol tests for the point-to-point functions of the system;

. annex A provides adetailed cross-reference to the relevant requirements contained in
ICAO VDLA4 Technical Manual [1];

. annex B provides a description of compliance with the SES 552/2004 Regulation [9];
. annex C provides a bibliography;
. adocument history.

Note that the system can support a very wide range of functions. It is not practical to provide specific tests for all
aspects of functionality. The approach used is to provide detailed tests for the core point-to-point functionality and to
provide tests of those remaining requirements which, if wrongly implemented, could cause a deterioration in the service
offered by other VDL Mode 4 stations.

ETSI
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M andating and Recommendation Phrases
a "Shal":

- The use of the word "Shall" indicates a mandated criterion; i.e. compliance with the particular procedure
or specification is mandatory and no alternative may be applied.

b) "Should":

- The use of the word " Should" (and phrases such as "It is recommended that...", etc.) indicates that though
the procedure or criterion is regarded as the preferred option, alternative procedures, specifications or
criteria may be applied, provided that the manufacturer, installer or tester can provide information or data
to adequately support and justify the alternative.

2 References

The following documents contain provisions which, through reference in thistext, constitute provisions of the present
document.

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

. For a specific reference, subsequent revisions do not apply.
. For anon-specific reference, the latest version applies.

Referenced documents whichrare not folnd to be publiclyiavail able in'thé expected location might be found at
http://docbox.etsi.org/Reference.

NOTE: Whileany hyperlinks included in'this clause were valid at the time of publication ETSI cannot guarantee
their long term validity.

[1] | CAQ.Doc-9816,(First Edition,2004): 2\ Manual con VHFE Digital/Link (VDL) Mode 4 -
Part 2: Detailed Technical Specifications'.

[2] ICAO Annex 10 to the Convention on International Civil Aviation: "Aeronautical
Telecommunications, Volume I11: Communication Systems, Part | Digital Data Communication
Systems, chapter 6".

[3] ICAO 9705-CD: "Manual of Technical Provisions for the Aeronautical Telecommunication
Network (ATN)".
[4] ETSI EN 301 842 (all parts): "Electromagnetic compatibility and Radio spectrum Matters (ERM);

VHF air-ground Data Link (VDL) Mode 4 radio equipment; Technical characteristics and methods
of measurement for ground-based equipment”.

[5] ETSI EN 302 842-1 (V1.2.1): "Electromagnetic compatibility and Radio spectrum Matters (ERM);
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".

[6] ETSI EN 302 842-2 (V1.2.1): "Electromagnetic compatibility and Radio spectrum Matters (ERM);
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 2: General
description and data link layer".

[7] ETSI EN 302 842-3 (V1.2.1): "Electromagnetic compatibility and Radio spectrum Matters (ERM);
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 3: Additional
broadcast aspects'.

El Void.
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[9] Regulation (EC) No 552/2004 of the European Parliament and of the Council of 10 March 2004 on
the interoperability of the European Air Traffic Management network (the interoperability
Regulation).

3 Definitions and abbreviations

3.1 Definitions

3.1.1 Basic reference model definitions

See EN 302 842-2 [6], clause 3.1.1.

3.1.2 Service conventions definitions

See EN 302 842-2 [6], clause 3.1.2.

3.1.3 General definitions

For the purposes of the present document, the terms and definitions given in EN 302 842-1 [5] clause 3.1.3,
EN 302 842-2 [6] clause 3.1.3 and the following apply:

long transmission procedure: procedure that allows transfer of DATA packets in reserved dots, avoiding the loss rates
and delays associated with randomraccess

NOTE: Thisincludesthe ability to link'sequences of (D A TA packets; providing continuous transfer in reserved
dots.

Morebit (M): bit that controls message fragmentation and ‘concatenation

NOTE: Itissetto zerotoindicatethe end of amessagesltisset to 1 to indicate that it is part of afragmented
message and that there are more fragments to follow.

Network Setup Connection Oriented Protocol (NSCOP): protocol that enables a ground-air link between mobiles
priority (pr): priority of a message, or, in the case of an RTS, the priority of the requested data

short transmission procedure: procedure for the sending of a single data packet. It contains areservation for a
subseguent acknowledgement

Toggle bit (T): bit that allows detection and rejection of duplicate DLPDUs
NOTE: TheT bitisalternately set to 1 and 0 on each successive DATA transmission, except for retransmissions.

Zero-Overhead Connection-Oriented Protocol (ZOCOP): protocol that enables an air-air link between mobiles

3.1.4 Definition of bit order

In the tables included in the present document to illustrate the format of bursts, the following order isimplied:

a) bit order in each burst subfield shall be indicated by subscript numbers. Bit 1 shall indicate the least significant
bit; and

b)  bitsshall be transmitted octet by octet, starting with the first octet in each table, and within each octet the
rightmost bit (as shown in the tables) shall be transmitted first.
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3.2

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

ACK
ADM
ADS-B
ARS
ATN
CMD
CPR
CRC
CTRL
CTS
DLE
DLPDU
DLS
DM
erid
FRMR
GFSK
GSC
GSIF
hex
HO
I1A-5
IB
ICAO
ID
INFO
ISO
ISSSME
LCR
LE

Ig
LME
M
MAC
MOPS
neg
NETs
NM
NSCOP
(@]

p

PCO
PI

pr
QoS
Res
RF

rid
RSP
RTS
SARPs

SNDCF
SZ0M

UCTRL
UDATA

11

Abbreviations

ACKnowledgement (burst)

ADMinistration identifier

Automatic Dependent Surveillance-Broadcast
Administration Region Selector

Aeronautical Telecommunication Network
CoMmanD

Compact Position Reporting

Cyclic Redundancy Code

ConTRoL (DLPDU)

Clear To Send (burst)

Data Link Entity

Data Link Protocol Data Unit

DataLink Service

Disconnected Mode (DLPDU)

extended reservation 1D

FRaMe Reject (DLPDU)

Gaussian Filtered Frequency Shift Keying
Global Signalling Channel

Ground Station Information Frame
hexadecimal

Hand Off

International AlphabetF5

Initialize Bit

International Civil Aviation Organization
IDentity

INFOrmation (DLPDU)

International Organization for! Standardization
I ntermediate: Systemi=System v anagement-Entity
Link Connection Refused

Link Establishment

length

Link Management Entity

More bit

Media Access Control

Minimum Operational Performance Specification
negotiation

Network Entity Titles

Nautical Mile

Network Setup Connection Orientated Protocol
Optional

priority

Point of Control and Observation

Parameter Identifier

priority

Quiality of Service

Reserved header bits

Radio Frequency

reservation 1D

ReSPonse

Request To Send (DLPDU)

Standards And Recommended Practices
sequence

SubNetwork Dependent Convergence Function
Start Zero Overhead Mode (DLPDU)

Toggle bit

Unacknowledged ConTRoL data broadcast (DLPDU)

Unacknowledged DATA broadcast (DLPDU)

ETSI
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UINFO Unacknowledged user INFOrmation data broadcast (DLPDU)
VDL VHF Digital Link
VHF Very High Frequency
VME VDL Management Entity
VSS VDL Mode 4 Specific Services
ZOCOP Zero-Overhead Connection-Oriented Protocol
4 General description of VDL Mode 4 mobile station

point-to-point services

4.1 General

A description of VDL Mode 4 is provided in EN 302 842-2 [6]. This clause provides a description of the datalink layer
and associated services of the VSS and LME required to support point-to-point communications.

The specificationsin the present document provide air-to-ground and air-to-air point-to-point services based on the
ICAQO Technical Manual. The present document includes:

. Point-to-point data and control data transfer functions from the DLS.
. Point-to-point link control within the LME.

Note that the present document covers the mobile response to the establishment, termination and handover of links
between ground stations. Decisions made by, ground stationsito establish;terminaterorhandover links between ground
stations are local issues and beyond the scope of these Specifications.

In most respects, the VDL Mode 4 mobile station follows the'provisions'of the ICAO standards material for VDL
Mode 4. Within the ICAO standard, there are some requirements which apply explicitly only to ground stations.
Requirements on ground stations are coveredin EN\301.842 (all\parts) [ 4]

The scope of the present document is for,an mobile station supporting point-to-point applications. Hence the ability to
support broadcast communication is not included in the present document.

Note that, although certain protocols will not be used by the mobile station, the ability to recognize the use by ground
stations of these protocols and to respond in a consistent manner is an mobile station requirement and isincluded in the
present document.

4.2 Data Link Service (DLS) and Link Management Entity
(LME)

421 General

The DataLink Service (DLS) provides a point-to-point protocol supporting both air-to-ground and air-to-air exchanges.
For air-to-ground exchanges, connection management is handled by the LME, using a Negotiated Setup
Connection-Orientated Protocol (NSCOP). For air-to-air exchanges, the DLS defines a ZOCOP protocol with link
establishment and disestablishment controlled by timers, allowing rapid link negotiation between aircraft.

The specifications in the present document assume that VDL Mode 4 will be used with a network based on ATN
protocols (see ICAO ATN SARPs[3]). It should be noted that, in future, it could support other network protocols.

The DLS isasimple information exchange protocol which provides:
a) Explicit acknowledgement of each DATA packet.

b) Mechanismsto provide datatransfer in reserved dlots, avoiding loss rates and delays associated with random
access. Thisincludes the ability to link sequences of DATA packets, providing continuous transfer in reserved
dots.
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c¢) Packet fragmentation, to allow long user data packets to be transferred across the link in fragments optimally
matched to the link conditions.
d) Duplicate detection and suppression via a simple toggle-bit mechanism.

€)  Explicit support for the 15 priority levels defined for the ATN, including the ability for high priority messages
to be sent in the middle of afragmented low priority message.

Asillustrated in figure 4.1, the DLS:

. Provides services to external usersin order to support point-to-point, multi-cast and broadcast
communications.

. Provides services to the LME to support link management.
. Supports services between peer DL Ss.

. Uses the services of the VSSin order to send and receive messages.

DLS User

A

LME .., DLS I - Peer DLS

VSS

Figure 4.1: Functions of the DLS

Figure 4.2 illustrates the use of various services provided by the DLS and VSS in supporting the DLS User and the
LME.
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