Final draft ETS| EN 300 396-1 V1.2.0 (2011-08)

European Standard

Terrestrial Trunked Radio (TETRA);
Technical requirements for Direct Mode Operation (DMO);
Part 1: General network design



2 Final draft ETSI EN 300 396-1 V1.2.0 (2011-08)

Reference
REN/TETRA-08196

Keywords
air interface, DMO, radio, TETRA

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 2011.
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 Final draft ETSI EN 300 396-1 V1.2.0 (2011-08)

Contents

INtellectual Property RIGNES.... ..ottt bbb renn e 6
0T oo OO 6
1 o010 SR 7
2 REFEIBINCES ...ttt b ettt b e s e et et e st et R e e bt e bt s b e se e ae st e se e st e benbeebeneeneenteneas 7
21 NOIMBLIVE FEFEIENCES ... ceeeeerieete ettt sttt a et e e eestesbesaeebeesees e e e esebeseeebesaeeseeneenseneeseesbesaessesneeneensens 7
22 INfOrMEEIVE FEFEIENCES. ... ettt st sttt a e et et e st e st e besaesaeeneenseeeseesbesaeerenneeneeneens 8
3 Definitions, symbols and abbreVialions ...........cooceeiiiieee i 8
31 D= T aT] (0] PO SO PP PRUPTPRUSTOSOI 8
3.2 Y 1210 SRS 12
3.3 ADDIEVIBLIONS ...ttt bt h e a et e e e eE e e bt e bt e heeh e e e et e sheeh e e Rt e ne e b e bt benheeh e e e nne s 12
4 DMO FEf@IENCE POINES........eeuieuirieriestesteste e see ettt sttt sse e et sse e st s besbesbesee s et e neeneeseebesbeebeneesbeneenseneens 13
5 Protocol architeCture fOr DIMIO.........cocuiie ettt tesre e e sre e e e s beeneeseesteeneenseneeas 13
6 DM addressing and ideNtitiES...........eccuiiieiiie ettt st e st s raesa e s reena e reere s 13
6.1 gL goTo W 1ol BTSSPV UR TSRO 13
6.2 Mobile NEtWOTK TAeNtity (IMINT) ...c.eeeeece ettt re et et e enaesse e seesteesteereeneenneennes 14
6.3 SUDSCIIEN THENIITIES ...t sttt e a et e e e teseeebe s aeene e e eeeseeseeeseeneeneeneeneas 15
6.3.1 (€71 O 15
6.3.2 TETRA SUDSCIiDEr 1AeNtity (TSI) ..ottt 15
6.3.3 Short SUDSCIIDEr TAENLILY (SSI) ...veeieereeiie bbb 16
6.3.3A OPEN TENMEITIES ...ttt et bbb b E bbbt bbbt e bt e bt s st bt e s e e bt e e e e bt e e e ens 16
6.34 RS = = 0] e S S S SRS 16
6.3.5 Use Of SUDSCIIDEN IABNLITIES....... ettt s b e neea 16
6.4 DM repeater O QaleWaY GOINESS ... ..ciuiiiiiiieiie e st e rte et e et e st et e e ete e e e e seesaeesaeeseenseessesseesseesseesseeseensenneennns 17
6.4.1 Contents of DM repeater Or gateway addreSS........ccuvicuvieeieesieeieeie e see s se e sreesre e e e aeeaesneeenes 17
6.4.2 Use of DM repeater Or gateway addrESS.........cuviviieeieeriieeeieseeseeseeseesteesaesaessee s e e sse e teestees e etesneesneesaes 17
6.5 TETRA EQUIPMENE TAENEILY (TED) wieiieiiieieieisies i sttt et sba et aessae s e steesteenaesnseenseennesnaesseessens 17
6.5.1 CONLENES OF TEL ...tttk ettt h et i et et sa e b e heeb e e h e e s et e se e b e sbeehe e e e nne s b s abenbesneensansennas 17
6.5.2 Allocation PrinCIPIES FOr TEN .......ccuiiieireei ettt b bbbt bt b e 17
6.6 Layer 2 addresseS and TaEIS ..o 18
6.6.1 (1Y oo Lo U oo o L= O URSR 18
6.7 USE Of TETRA GUOIMESSES ......eeueeeeie ettt see ettt et e e et e teseestesseeaeene e seeesseabesaeeseeneensensessessesaessesneeneensans 18
6.7.1 Air interface addressing fUNCHIONS ..o bbb 18
6.7.2 Address placement in primitiveS and PDUS ..........coiiieiieii et sa e e e e snaesnees 19
6.7.2.1 Use of addresses at layer 2 for direCt MS-MS OPEration..........cccceieeveeieeeieeiee e e 19
6.7.2.2 Useof TSI at layer 3for direCt MS-MS OPEIratioN.........ccuveuiiieiee ettt ee et 20
6.7.2.3 Use of addresses for DM repeater OPEIratioN...........c.vecueeieeeeseeseesieesteeseessesseesessseesseesseessessessesssessens 20
6.7.2.4 Use of addresses for DM gateway OpPEIatioN...........c.viueeeerierieseeiessieseeseeseesaeesseesseesesseessaessesssessses 20
6.7.3 Address and identity COMPAITSON.........uciierieeeriesieesee st e steesseeeesreessee e e e ssesseesseesseesseanseasseenseassessenssenssees 20
7 DM circuit mode teleservices and DEarer SEIVICES ........oviieciieeceree e 21
8 DIM NEMNSIC SEIVICES.....uieieiieeiesieeteesteste e ee st seeste et eseesteeseestesaeensesseensesseeneessesseensesseeneessesseensesseeneensensens 21
9 DM Short Data SENVICE (SDS) ...cviireeeieiieciiite ettt rte sttt ae st e esbesbe e tesaeeasesbesaaeseesreeneensenreas 21
Annex A (informative): DM O reference POINTS.......ccoiieieriiise e 22
0 A g1 0o [ 1 o TSP 22
A.2 REFErENCE CONFIGUIALTION ......ovieeiiitiieet et b bbbt e et b e bbbt b ens 22
A.21 REFEIENCE MOTEIS ...ttt et e teste e st eneese e teseeebeeneeneesaeaeesaesneeneeneaneeseens 22
A211 Direct mode mobile Station (DM-MS) .....c.ooiiiiiii e 23
A.2.1.2 Dual watch mobile Station (DW-IMS) ......c.coiiiieit e 23
A.2.13 Direct mode repeater (DIM-REP) ..........ccotiiiieiee ettt ettt b e et 24
A.2.14 Direct mode gateway (DIM-GATE) ..ottt bbb 25

ETSI



4 Final draft ETSI EN 300 396-1 V1.2.0 (2011-08)

A.215 Direct mode repeater/gateway combination (DM-REP/GATE) ....c.oooveiiieeseee e 25
A3 TETRA DM BCCESS .....eiuieitiiteeieitteee sttt st ss et bt eseesbesae et e abeeaeeseeebeenbesbeeae e bt saeesesbeeneesbeeneenbesreeneesnens 25
A3l DIMoIMIS BCCESS ... veeiutee ittt stee sttt ettt e st sa b e e s st e e s h e e s aae e s b be e bt e e shbe e be e e s b ee e bt e e b b e e eab e e sab e e nabeesabeeenbeeenbeennree s 25
A3.2 M S FUNCLIONE] GFOUPS ...ttt ettt b et b et b et b et b et eb e b 26
A.3.3 REFEIENCE POIMES. ...ttt bbb bt b e e bt b e e Rt e b e e e bt b et e st b et st b e et 27
Annex B (informative): Protocol architecturefor DM O ......ococoiiieiece e 28
= 700 R 111 0o (1 o o ST 28
B.2 DM-MS ProtOCOl @rChITECIUNE.........c.eiuiriiiiietetee ettt bbbt n e 28
B.2.1 L@ Y= VTSP 28
B.2.2 N T g1 = = ToL S = 1Y 0 S SS 29
B.2.3 F N T g1 = = To S = Y S 30
B.24 F N T g1 = = To S = 1Y G TSRS 31
B.24.1 Direct Mode Call Control (DMCC) ENLILY .....ccvvecieciecie e eesee e see et ae e e et teesae s e ereeeesneesnes 31
B.24.1.1 INEFINSIC SEVICES CONIOI ...ttt e e et e e b e e e et et e seestesaesseeneeneenes 31
B.24.1.2 ShOrt Data SEIVICE (SDS) . .civieeuiitiieiiriee ettt b et b b et b b benn e ens 31
B.24.1.3 S D ISl IS o Yo PSRRI 31
B.24.2 DMMM ntity (OPLIONEL) ...c.veueeeeiteeetesieeete ettt sttt b e et b et b n e 32
B.2.5 SECUNTLY MBNBGEIMENT ...ttt etttk ettt ettt b e s et b e s e et e b s e e st eb e s e e st e b e s e et ebesb e st e b e s e e st ebene et eb e s b et ebenreneees 32
B.251 I dentity management (AUEHENTICALION) ..........coiririeire e 32
B.25.2 KIBY MANAGEIMENT ...ttt st b et e st e st e e s bt e s beesabe e e beeeabe e e sbeeenbbeesaaeesabeesareenares 32
Annex C (informative): DM circuit mode teleservicesand bearer ServiCes.........ccoovvevererenieneennenn 33
C.l  SrVICEAElINITIONS. ... eceeeii et ettt e e e e s te et estesseeneesaeeseeseesneeseeseeaneenseseeeneensensenn 33
Cl1 BBANEY SEIVICE.....e ittt ettt h e he b a ekt e R e h e ek e b e e ket e a e e e e R e eR e bt e Rt e Rt b e et et e R e R e bt eheebe e e eneennen 33
C.l2 TEIESEIVICE ..ttt bbbt bt e b e e e e e bt bt e bt e b e e E e b e R e e R e b e eRe b e e Re e b e R e b e b eReene e e re s 33
C.13 IIEFINSIC SEIVICE ...ttt ettt stttk skt et e e bbb e ae e st e e £ e £ ke 4H e b e eh e SR e e a e e R en e e £H £ b e e Rt ea e e e e e e beseeebesaeene e e enrenes 33
C.2 Servicesoffered IN TETRA DMO...... ittt sttt s ebe e s sbe s s ebee s sbeessbee s sabessreeea 34
c21 DIreCt MOOE LBl ESEIVICES ... i st ieesii st sttt e et sa e sb e sb e sh e sa e b e s e e s eeebesaeeaeeseeneenseneeaseseesaesneeneaneeseens 34
Cc211 1 To [hV /Lo [U 7= o P SRS 34
C212 (€1 (o]N] o Jor= | E TSP P PO PPPTSTPRTPTSTUN 34
C.213 SDS DASEA tEIESEIVICES ...ttt sttt st bt bt e e et e e e b bt e b e aeebe e e et e besbeebesneene e s ennas 35
c.22 DireCt MOOE DEAIEr SEIVICES......c.ue ittt b ettt at et bbbt ebe bt ebe et e s e e e abesbesbeene e e ennennens 35
c221 Circuit mode UNProteCted DEAIrEr SEIVICES.........i i et e st e et ste e naeeneeenes 35
c222 Circuit mode proteCted DEArEr SENVICES........cuviie ettt e st e reenteeeeeneesnes 35
c223 ShOrt Data SENVICE (SDS) ...uveiuiiieieii et cieeee st e e st e ee e e e s ae e e eseeeseeste e teenteensesneesneesnnesseenseensenns 35
c224 TSl I T o 36
c23 INEFINSIC SEIVICES. .. et eteeieeeeie sttt ettt et e e st eebe et s e eme e e e eese e besaeeheeaeeneemee s eneeseeebeemeeneeneeneeneeseeeeesneeneeneensenes 37
C231 (DY = (X = o 11 YU ST P TSRV PP 37
C.23.2 Transmitting Party Number 1dentification (TPNI) ..o e 37
C.233 EMEIGENCY CalIS......oiiiiiiieiee ettt bbbt b e et b e et b bbb 37
Annex D (normative): TETRA typeapproval codeinformation element............cccccevvieececieennnne 38
D.1 Encoding of the TAC infOrmation €lemMeNnt ...........ccooi e 38
D.2 Application fOr the TAC VAIUE......ui ettt st et re et e s te e e besae e neeneens 38
Annex E (normative): TETRA final assembly code information eement...........ccccooeveicrnenenne. 41
E.1 Encoding of the FAC information El@ment ............ccoeiiiiierereeeenese s 41
E.2 Application fOr the FAC VAIUE.........coo ettt sttt st s sn et e ne e ne e 41
E.3 WEB page contents for FAC database...........ccooiiiiiiiiieee e 41
Annex F (normative): TETRA dectronic serial number information element..........c..ccocovevenee. 44
F.1 Encoding of the ESN information €lement ............coooiiiiieie e 44
e U= o X o L= s SR 44

ETSI



5 Final draft ETSI EN 300 396-1 V1.2.0 (2011-08)

F.3 Usage of check sum of the equipment identity .........ccooeeeiiiiece e e 44
Annex G (infor mative): BibliOgrapny ... 45
[ TS (SRR 46

ETSI



6 Final draft ETSI EN 300 396-1 V1.2.0 (2011-08)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
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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

server (http://ipr.etsi.org).
Pursuant to the ETSI IPR Palicy, no investigation, including I PR 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

Thisfinal draft European Standard (EN) has been produced by ETSI Technical Committee Terrestrial Trunked Radio
(TETRA), and is now submitted for the ETSI standards One-step Approva Procedure.

The present document is part 1 of a multi-part deliverable covering the Technical requirements for Direct Mode
Operation (DMO), as identified below:

Part 1: " General network design”;

Part2:  "Radio aspects’;

Part 3:  "Mobile Station to Mobile Station (MS-MS) Air Interface (Al) protocol”;

Part4:  "Type 1 repeater air interface”;

Part5:  "Gateway air interface”;

Part 6:  "Security";

Part 7.  "Type 2 repeater air interface"; (Historical)

Part 8.  "Protocol |mplementation Conformance Statement (PICS) proforma specification”; (Historical)
Part 10: "Managed Direct Mode Operation (M-DMO)". (Historical)

NOTE: Part 7, part 8 and part 10 of this multi-part deliverable are of status "historical” and will not be updated
according to this version of the standard.

Proposed 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

ETSI


http://webapp.etsi.org/IPR/home.asp

