ETS| TR 102 300-3 V1.3.3 (2009-06)

Technical Report

Terrestrial Trunked Radio (TETRA);
Voice plus Data (V+D);

Designers' guide;

Part 3: Direct Mode Operation (DMO)

D




2 ETSI TR 102 300-3 V1.3.3 (2009-06)

Reference
RTR/TETRA-01187-3

Keywords
MS, 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 2009.
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 TR 102 300-3 V1.3.3 (2009-06)

Content

INtelleCtual Property RIGNES. .....ooviii ettt s s e sbe e be s be e e e beeneeseeseesaeetesreeneensenreas 9
0= Yo (o SO TRSOR 9
1 o0 o< PP PRPRPR 10
2 S = (= (0= S 10
21 NOFMEBLIVE FEFEIEINCES ...ttt ettt e et h e a et et ee ekt s bt bt e aeeae e e e e e besheeb e s Rt eaeene e s e abesbeebesneene e e enrees 11
2.2 INFOrMELIVE FEFEIEINCES..... . ittt ettt bbb h e h et e e e e b e bt sh e e e e e e besb e ebesaeene e e eneees 11
3 Definitions, symbols and abbreviations ............cceiiieein e 12
31 DEfINITIONS. ...ttt et e et et e et e et esbaesbe e beetesasesaeesheesbeesbeenteeaseeseesbeesbeesbeensesnsesnnesans 12
3.2 SYIMDOIS. ...ttt h bbb e bt b e b e e R e b e E e e bR e e Rt e R E Rt e b e e Rt bRt b et b n et 14
3.3 ADDIEVIBLIONS ...ttt ettt et et e s e s teesbeebeeaeeeaeeebe e beeabeeseeeaeeabeesaeesheesaeenbeenbeenteentesaeesreas 15
4 What isdirect mode and Why dO WE NEEA IT?.........coiiiiiiiree s 16
4.1 GBNENEL ...ttt bt E e h e h e h e h e e e R bR e R e SR eh £ oA e e R e Rt ARt b e e Rt eR e e e e E e Eeeheebe e Rt ene e e ennan 16
4.2 FreqUENCY Of OPEIELION.........cciieeeeecee et st se e te ettt e et e st e st e te e te e teaseesseesseasseanteentesseesseesseeseeneeensesnensnns 17
4.3 =Ttz o =TT =t 1Yo L= 18
5 Direct mode Services and faCiliTiES........cvieeiiiiee et nneas 19
51 SEIVICE AEFINITIONS. ... .ei ittt et et e et e eaeeebeesbe e beesbeeasesaeesaeesaeesseeseenteenteessesseesanesrnas 19
511 TR ESEIVICE. . .teeteete ettt ettt ettt e et e et e st e e beeee s aeesteesteeabeeateeseesheesbe e beesbeensesaeesaeesaeebeenbeenbeentesseesaeesanas 19
5.1.2 BBAIEr SEIVICE ...ttt ettt et e et e et e be e be et e e beeeeeaeeeaeeebe e beebeeaeeabeeate e be e teereenreeaeenaes 19
513 INEFINSIC SEIVICE. .. ettt ettt sttt ettt b e b h et et ese et e sa e b e e bt e ae e s e e ne e b e sh e eb e e ae e s e e e e ebenbesbeebe e e ennennea 19
514 Summary of tele/bearer services offered in TETRA DMO ......ocioiieiicce e 20
515 SEIVICE ACCESS. ...ttt ettt h ettt ae ettt bt e b ekt eh e s e e e e b e £E e e R e AR eh e e h e et e b e sE e b e eb e ehe e e et e beehenbeeneeneenenres 20
52 DITECE MOUE TEIESEIVICES ...ttt b ettt et b e bt bt e bt et e s s e e e e et sheebesaeene e e enrees 21
521 R gTo Y o = o | PSRRI 21
522 (€1 (o]N] o Jor= | E OSSP P PSP U ST PPPTSTPRTPRORUN 21
523 SDS DASEA tEIESEIVICES ....c.veeveetiete ettt ettt ettt st e s be e s be e besaeesaeesaeebeeaseeseeebeasbeesbeeseensesnnesnns 21
5.3 DireCt MOGE DEAIEr SEIVICES .....ccuviiiee ettt ettt ettt e e et e s be e s te e eteeaesaeeebeasbe e beeabeeseesbeesbeesbeesesnsesnnennns 21
531 Circuit mode UNProteCted DEAIEr SEIVICES. .......ciuiiiirieeete ettt ettt sttt st be e ebesrennenen 22
532 Circuit mode ProteCted DEArES SEIVICES.......ccciiiiieterieeete ettt et st b e b b sresnenen 22
533 SOOIt Data SENVICE (SDS) ...ttt ettt b bbbt bbb e bt e e b b ens 22
534 SIS TL SEIVICE oeueetiiteieiiste et sttt sttt sttt st sttt e se et s b e s e e b e s beseeb e sbeseebesbeseebeebeseebesbeneebesbe e ebesbeneebesbenennens 23
54 INEFINSIC SEIVICES. ...ttt ettt ettt e e bt h ekt e e e ee e E e ekt e bt eh e e ae e s s e e e R e b e eh e eb e s Rt eh e e e e e e abesheebeeneenn e e enrenes 23
54.1 11T P == o1 23
5.4.2 Transmitting party IdentifiCalion ..........c.ceie e e r e naesnaesreenrees 24
54.3 g0 0oy o= | 24
6 Description of direct mode eqUIPMENT TYPES.........cieiieieieee et se e s e e reesaesreeaesreereas 24
6.1 GENEIAl ..ottt et e et et e e be e eeeaeesheeeheeteebeeateehteeheeabeeteeteeteaaeeaaeeaaeeareebeenreenteeaeeereenteereas 24
6.2 Direct mode mobile Station (DM-IMS) ..ot 25
6.3 Dual watch mobile Station (DW-IMS)........cociiiiiiiieiirie et 26
6.4 Direct mode repeater (DM -REP)..........cci ittt s et et esseesse e teeste e teeseeneenneesnes 27
6.5 Direct mode gateway (DM-GATE) ......cciiiiie ettt s sttt sre e s e e be e e e beeseeneenneennes 27
6.6 Direct mode repeater/gateway combination (DM-REP/GATE).......ccccoeveiie e 28
6.7 DireCt MOUE POWET ClBSSES......ueiueeiteesieesieesieeiteeeesteesteesteeteastesseesseesseesseasseasesseesseasseanseanseessesseesseessenssesnsennensnns 28
6.8 Limitationsimposed by the physical layer for direct mode type equipment...........ccocveceeevcevieeseese e 29
7 Direct mode operational EXAMPIES........ccocieiiii et r e b ere s 29
7.1 GENEIAl ..ttt ettt et e et e e be e eeeheeeheeeheebeebeeateeheeeheeabeeteebeeteieeaaeeaheeareebeenreenteeaeeereenteenres 29
7.2 MSto MS communication with full Dual WaLChing..........cccoereiriieirieree e e 30
7.3 DMO communication via arepeater with full Dual WatChing...........ccviieirineinicseeeseeee e 31
74 (€T =TTz VAo o < (o] o SRS 31
75 Direct mode repeater/gateway OPEFELION...........cuvivvereeseeiteeteseesee e esteseeseesreesreesseesesseesseenseeseesseensessesnensnns 33
8 Outline of direCt MOAE ProtOCOIS........cceieeiiiiice e ae e r e s re e sreens 34
8.1 OS| ref@rENCE MOUEL ... ..o s e et e b e et e e teeebeeebe e beebeeasesaeesaeesaeesseenseanteentesseesseesanesrnas 34
8.2 TDMA frame and slot structure for direct mode OPEratioN..........cc.eoveerieirerieiee e 34

ETSI



4 ETSI TR 102 300-3 V1.3.3 (2009-06)

821 FFEIME SITUCTUNE ...ttt st s s Rt e sae e e e e et ean e e R e e eb e e s b e e s b e e reeneenesnneenes 35
8.2.2 TIMESIOLS AN DUISES ... e bbbt ettt sbesb et ene e eneas 35
8.3 Physical 1ayer FUNCHIONGIITY .......ccueiieiee ettt st e et e sneesseesaaesseesseenreenseeneeenes 36
84 SINGIE CAll PrOLOCOIS. ... .eieeeeeteestee ettt s e e et e st e e b e e e e teeseesteeste e teesesneesaeesaeesseenseenseentenseenneensnnsrens 37
84.1 MS-MS NOIME IMOUE........eeiiii ittt bbb e bbbt et e st e e e besaeebe e e enneneens 37
8.4.2 REPEALEY TYPE LA .ottt e bt b e h e bRt e b et e e ae e nh et R et e bee e s aee e nnee e naaeenaes 37
84.3 REPEELEN TYPE LB...... e e e e 38
844 GBEBWAY ...ttt ettt s et h e R bR s R e R R R SR e e R e R R e Rt R Rt e e R e r e R R e nn e rs 38
845 Repeater/Gateway typeS LA N0 1B ..ottt sb e 38
8.5 TWO CAll PIOLOCOIS. ...ttt ettt b e et b e et b e et b e se et eb e s e e s e ek e s b et eb e sb e e eb e s b e e ebeebenneneas 39
851 MS-MS frequency effiCient MOOE ........ccoe i e b et 39
85.2 RS 012 (S 1Y/ 01 PR RPTR 40
8.6 ChOOSING the FEPEELEN LY. e ueeeeeeeteeteeteee s e see st e s e e ste e te et e e e e s re e te e te e teestesseesaeesseesseeseenseenseensenneesneesseessens 40
8.6.1 = T ot N0 011 o PR 40
8.6.2 Mobile trunked MOdE DASE SEALION ..........coiieriei et sb e neea 40
8.6.2.1 Advantages of using a stand-alone mobile trunked mode base station for repeater operation.............. 41
8.6.2.2 Disadvantages of using a stand-alone mobile trunked mode base station for repeater operation ......... 41
8.7 Co-existence With trunKed MO ..ot sre b e eeneas 41
8.7.1 (€71 P RS 41
8.7.2 Type 1A DM-REP in TM-BS transmit Dand ..o e 42
8.7.3 Type 1A DM-REP N TM-BS recalVe band...........coociiiiiiiee e 43
8.74 Type 1B or type 2 DM-REP transmitter in TM-BS transmit band ............cccoooviiiiniinncnceeecs 44
8.75 Type 1B or type 2 DM-REP transmitter in TM-BS receive band..........ccoooeiviieinineineeseeeseee 45
8.7.6 DM-REP and DM-MSsfar from TM-BS and TM-MSS........ccciiiiiinieieieree e 46
8.7.7 DM-REP and DM-MSsfar from TM-BS, cloSE 10 TM-MSS ......cccooiiiiiiiinereeee e 46
8.7.8 DM-REP and DM-MSs close to TM-BS, far from TM-MSS ..o 47
8.7.9 DM-REP and DM-MSs close to TM-BS and TM-MSS......ccooiiiiiiiinieieeene e 47
8.8 Co-existence with direct mode MS-MS OPEraLiON ........ccceevieiieieeiece et re e s e e e sreesreas 48
881 GBINENEL ...t bbb h e R R R bR £ e e e Ee R Rt SRt R e et e b e b ehenbe et e e e nners 48
8.8.2 MS-MScal intype 1B DM-REP uplink Band ..o e 48
8.8.3 MS-MScall intype 1B DM-REP downlink Dand ............ccocoeiieininiineeseeese e 49
8.9 DireCt MOCE FIEQUENCY ME-USE ...ttt ettt ettt b b e bt sb e bbb b et bt sb e s e bt b e b et bt e e eb b eneens 50
891 (€71 PSR 50
892 MS-MScall on type 1B DM-REP UPliNK fTEQUENCY ....c.coeiviiriirieenie sttt 51
8.9.3 MS-MS call on type 1B DM-REP downlink freQUENCY ........ccccceveeiieieese e 52
8.10 Implementation and operation issues affecting dual WatCh............cocovieieeie e 53
8.10.1 GBINENAL ...ttt b h e h e bR R R AR £ e e e R e R R e Rt Rt R e et e b e b shenbenaeene e e nean 53
8.10.2 Basisfor dual WatCh OPEIaLiON...........cieeiieii ettt sae e re et et eesaesr e s te e be e teenseeneesnnesnes 53
8.10.3 Implementation of dual WatCh OPEIaioN ...........cceeuiiierieseese et ee e e 53
8.10.3.1 SWItChing froM IAIE L0 BCHIVE ......eceiece et e snaesraennees 54
8.10.3.2 SWitching from @CtIVE 10 BCLIVE........couiiiiieiec bbb 55
8.11 ChanNEl SUPVEITTBINCE ........eoueeeeeesee ettt sttt aeeae st e e e e seesbesbeenee e eseseesaeeeeeneeneeneeneas 56
8.12 BALEIY BCONOIMY ..ottt st e s e e b e b e b s e e s ae e sae e s h e e b e s e e sae s sre e saeesneeneenneens 56
8.13 QL= =0T oo g = =S 56
9 S oD Y = U = S 57
9.1 GBNENEL ...ttt bt e b h e E R h e e R oAb R e eE e Re R £ oA e e R e Rt ARt eh e e Re R e e e e b e EeeRe bt nneene e e ennas 57
9.2 AULNENEICELION ...ttt b bt e e e e se e bt s bt b e e b e e he e s e e e e b e sR e eh e e ae e e e e e sbenbeeneeae e e ennenes 57
921 1V Kol o =R (ol ol o 1 K=Y o] T = 1 o o 57
9.2.2 DTN VAT F= (ot g @ o = 1 oo PP 57
9.23 GateWay MO OPEFELTION ......covieeieete ettt sttt ettt et b et h b st st b e se e bt b e se e st b e seebeebesbe e ebesbe e ebesbennenen 57
9.3 1600]01 10 1= 01 (1= 11 Y2 USSR T TSPV UROR 57
931 A INtErface (Al) ENCIYPLION .....c.iiiietiieeet bbbttt b et b e 57
9311 CHPNEE KBY .t b et b e bt et bbb R Rk Rt h bt eeh b e b nn e ns 58
9312 The Time Variant Parameter (TVP) ... s 59
932 ENG-T0-€NM0 ENCIYPLION ...ttt bbb et e et b e bbb et b e bbb 59
94 NS YA =20 < 001 o | PRSP ROPPRTRRN 59
94.1 Air INterface ENCIYPLION KEYS. ... .o iiiceieeieeseese ettt ste et ettt et e te e teentessaesaeesneenseenseenseenaessenssaessens 59
9.4.2 a0 (o =g To o Y] o1 (0] g YR 59
O T = [0 N o= TP 59
10.1 DM O deplOYMENE CONSIIBINES. ......c.veuertiieiertieeeirieste sttt ettt bbbt b et b e st eb e et 59

ETSI



5 ETSI TR 102 300-3 V1.3.3 (2009-06)

10.2 T ANSIMITIEN NOISE. ... ettt ettt ettt e e et b e et bt he e s e et e ee e b e sb e eb e e R e e ae e s e e e en b e sheeh e e Rt e b e e e ebeebeeneenn e e ennenes 60
10.3 oo ] o PSSR 61
104 Effects of transmitter N0iSe and DIOCKING .........ecciiiieie e ere e e 62
10.5 V=1 70T (o] oo V2 62
105.1 S 110 USSR 63
10.5.2 Calculating the effect Of tranSMItLEr NOISE.......cvcciieice e 63
10.5.3 Calculating the effect Of DIOCKING.........vetiieirieet e b e 64
1054 Allowing for an0ise floor UPHTL........coiiiiie bbb 64
1055 Tranglating path 10SSES iNTO AiSTANCES........ceivirieiiiier bbb 64
10.6 Example 1 - wanted signal at extremity of range, unwanted interferer Close by .......ccoeveiiiininieneienee e 65
10.6.1 Step 1 - Calculate allOWEDIE NOISE.........ceiiiiieie et et b e bbb neenen 65
10.6.2 Step 2 - Trandate allowable noise into path loss and stay-away distance..........cceceevceevevce e veese e 66
10.6.3 Step 3 - Calculate path loss and stay-away distance for blOCKING..........covecverieniesiereese e 66
10.7 Example 2 - wanted signal at close range, unwanted interferer CloSe by ........ccovvcevve e veeve s 66
10.7.1 Step 1 - Calculate NOISE FIOOF UPIITL......ceeeeeeee et reenreenre e 66
10.7.2 Step 2 - Calculate alloOWabIE NOISE........cciee e e e st e st e e e e teeneeneeenes 67
10.7.3 Step 3 - Trandate allowable noise into path loss and stay-away distance..........ccocevceevevce e v v 67
10.7.4 Step 4 - Calculate path loss and stay-away distance for bIOCKiNg..........ccovvveerireininee e 67
10.8 Unwanted transmission NOIiSe VEISUS DIOCKING ........c.vriiiiiiiieirie e 67
109 Variation of stay-away distance with transmitter power and frequency Separation ............ccoeevereceneneenee 68
10.10 EFfECt OF BSSUMPLIONS........eieieiitie bbb bbbt b et eb e e e 69
10.11 [ MPIEMENTALTION ISSUES ... ettt ettt a bt h bt b b e bbbt b e bt sb e st bt s et b b e e eb e e e e ens 70
10.12 Recommended frequency separation for DMO MS-MSS........coiiiiiinieiriesese e 73
11 OpPErational SCENAIIOS .......cueitiiuieieiteete st eees e s e et e s e eeesteste e besteeaesbesasessesreeasesreeseensesseensesneensesresasesensens 73
111 Range extension scenario USING tYPE 1A FEPEELET ........cceevueicieiieieeseesteeteeteeeesraeseesee e esseeesseesseesaeenseensenns 73
11.2 Range extension SCENarioS USING & QBLEEWAY .........ccverreerierriereeieeseeseeesseesseessesseesseessesssessessessssssessssesseessesssenns 75
11.3 DMO range extension scenario with link into TMO Dispatcher using atype 1B repester/gateway ................ 76
114 DMO range extension scenario with link into TMO Dispatcher using a gateway ...........ccovereeereneieneeneenenns 78
115 Range extension inside buildingS USING @ tYPE 2 FEPEALEY .......ccciirieiriirieirer e 79
Annex A: Teleservices, bearer and supplementary services supported by TMO/DMO.................. 81
Annex B: Short range propagation models used in the co-existence studies.........cccccevveceeveieennenne. 82
= 700 R 111 0o (1 oo TSP 82
B.2  Free space Propagation............ccci i s 82
2 3G T = = oo I 20 o = SRS 83
o R O e I 2t 1 oo (= S SP 84
2 3 T 1D TE o 1= o o USSR 86
Annex C: Trial resultsfor short range propagation model and comparison between

theoretical and measured stay-away diStANCES...........coerviierierine e 89
L300 R 111 oo [ Tox 1 o o USSR 89
C.2  RESUIES Of TNETITAIS. . .viitieeeee ettt b ettt be b e bt e s 89
C.3 Assumptions of the theoretical CalCUIAIONS.............cooiiiierieieeee s 90
C.4  Propagation MOGEL....... ..ottt b e sb b e e s e e e e e e e st e beebeebe e nenn e e s 92
C.5 Losses between receiver and tranSMITLErS.........ooveieiiiriri e e 92
C.6  ReduCtion iN VOICE QUAITTY ......ceiuiiieiecieee sttt ettt st st be s re e e et e e e e s resreeneesesreeneensenrean o7}
C.7 Measured transmitter osses at the Newbury Racecourse trials and the decreased margin.................... 95
C.8 Theassumption Of [INEAITY .........ccccieiiiicie e s et e b e e s resreeaesreeaeentenre s 96
C.9  CoNCIUSIONS BN iSCUSSION......veviiiieieieiieeeieeie ettt ste et se st sse b sbessesae e e e e e e seeseabeseesseneeneenes 98
C.10 QUANLITALIVE BSSESSIMENT .....veeeeieieieiesieeeesteetee e steeaesteseestesseeeesteeseestesseesesseeseesseaneessessesseensessenneensensenn 99

ETSI



6 ETSI TR 102 300-3 V1.3.3 (2009-06)

Annex D: RF channd selection, numbering and addreSsing..........cccceceveeieiiieececieciee e 100
[ 200 R = 7= o (o o o S 100
D2 INUMDEITNG. ..ttt b e et h bbbt e e e e e e e st e bbb e n s 100
D.3 Addressing in repeater and gateway direct mode OPEration.............ccververrerreriereeieeesesiesee s 101
D3R S 0] 1 7= Y ST 101
Annex E: Detailed direCt mode ProtOCOIS........cceeieieeece et s ne e 102
R © 1= 1= - | SR 102
E.2 MSMSdirect mode NOrmal OPEraiON. ........ccueiveieirieiiriestest ettt 102
E21 DM PIrOLOCOI TBYEITING .. .vueetereeieeteseeeete sttt ettt et st b e et b e et b e s et b e s e et b e s b e e ebesbeneenenbeseeneas 102
E.2.2 MS-MS direct Mmode fUNCHIONAIITY ........coueeiirieiie e 103
E.2.3 MS-MS PRYSICAl FESOUICES. ... ..ecuveieieieeeiieestee st erte e ee st e st et e e e et e aestaeste e teeteessesseesseesaeesseenseenseenseeneesneesraesanns 103
E.24 I o B (T 0T Vo o [>T = 103
E24.1 Constraints on the frame structure (including Synchronization) ...........c.ccocceevveve e s 104
E.24.2 (D= ol a g0 e (o] o < (o] o PR 104
E.25 MS-MS Call SEE-UP PIrOLOCOI ......cuveieieeieecie ettt e e e ae s e sae e saeesaeeaeenteenseenaesneesnaesnnas 105
E.251 MS-MS call set-up Without Presence ChECK........ ..o e 105
E.252 MS-MS call set-up time (fundamental CONSLIAINLS) .........ecveeriiriririeieeriee e 106
E.253 MS-MS call set-up With presence ChECK ..o e 106
E.2.6 IS 1T TP 106
E.2.7 Channel reservation and changeover iN @ Call ... e 107
E.2.8 Pre-emption Of DM Call ... e e bbb en b e 108
E.2.9 BLIC=: 0= 0o = o | 109
E. 210 DM SNOMt ABEA CEIL ......oeeieieeieeeie ettt b e bbbt a et n bbbt nenne e 109
E.2.10.1 Unacknowledged short data MESSA0E .......ccvicveriericiece et e e ae e e saeesaeenreenneens 109
E.2.10.2 Acknowledged ShOrt dala MESSAOE ........cuereerieieeereseeseeseesteeste e te e staesre e s e e steenseeeesreesneesseanseensenns 109
0 I T 1 410 = 00 = 0 TS T 110
E211.1 (o101 1T [0 1o o S 110
E.211.2 Caling/dialliNg PrOCEUIES.........oiueuiiteeete sttt et se et se et b e e bt b et et sbe e b b 110
E.3  REPEAES TYPE LA . ettt et sr e s h e e s R e e e e sR e e e e R e R e e R e R R e e n e ne e e nnes 111
E3.1 DM PIrOLOCOI TBYEITIG ...ttt sttt ettt sttt st b e et eb e et b e s e et b e se et b e s b et ebesbenneneebeseeneas 111
E.3.2 DireCt MO FUNCHIONAIITY .....eeiieieeece et e e e te s e sae e sreenneeteenteeneeenteeneesnaesanas 111
E.3.3 PRYSICAl FESOUICES .....e.veiteeieeieeie e see s et e e e rte s e saeesae e seesteesseesee st e e te e teentesssesaeesaeesaeesaeenseenteansennsesneesrnesnens 111
E.34 I o B (T 0T Vo o (= = 111
E34.1 Constraints on the frame structure (including Synchronization) ...........ccccovceeveecr s 111
E.3.4.2 DireCt MOUE OPEFBLION ......veeuieiieiie ettt e e e e e e s teseesreesae e seenseesaeeseesseesseenteenseensesneesneesseanseensenns 111
E.35 (0= 11 < ST o 8 o o) oo o 112
E.351 Call set-up WithOUL PreSENCE CRECK........c.eiiii ittt bbb et 112
E.3.52 Call set-up time (fundamental CONSLIAINTS) .........eoveeirerieiiiereee bbb 113
E.3.53 Call set-up With PreSenCe ChECK ..o et 113
E.3.6 S YT OP O 114
E.3.7 Channel reservation and changeover iN @ Call ... e 114
E.3.8 Pre-emption Of @DM Call ......cuo i sttt e ae et et eenae et e e naes 115
E.3.9 LI 0= 0o = o | S 116
E.3.10 DM SNOt AaEA CEIL ......ceeieieeieee et b e bt b et s et n bbb e e nnenne 116
E.3.10.1 Unacknowledged Short data MESSAQE ........cveeieriericeee e ae e e e e e saeenreenneens 116
E.3.10.2 Acknowledged ShOrt dala MESSAOE ........cueieeiieieeereseeseeseeseeste e esree st aesre e s e e sseensesessneesneesseenseensenns 117
I 0 I T 1 410 =0 = 0 T ST 118
E.3.111 (@00]01 1To 0= o] o DSOS P SR P TSR PPT ST UTP 118
E.3.11.2 Caling/dialliNg PrOCEAUIES.........ooueuiiteeete sttt sttt et b et b et be b e et et sb et b e b 119
E.3.11.3 OPEratioNal PrOCEOUIES.......couiieeeeiterieieete ettt sttt et b e et b e se bt b e se bt s b e se e bt ebeseebeebesb e e ebesbeneenenbeneeneas 119
E.3.114 L0 1S =g £ RS PRRSN 119
N e 01 (= S N/ o< 1 U PRTRTR 120
E4.1 )11V o 10 oot ) N > = 1 oo S 120
E4.2 DireCt MO FUNCHIONAIITY .....eeiieieeece et e e e te s e sae e sreenneeteenteeneeenteeneesnaesanas 120
E4.3 PRYSICAl FESOUICES .....e.veiteeieeieeie e see s et e ste e te s e saeesse e seeateeaeeesaeaseesse e teentesstesaeesaeesaeesaeenseenseanseeneenneensaesrens 120
E4.4 I o B (T 0T Vo o (= = 120

ETSI



7 ETSI TR 102 300-3 V1.3.3 (2009-06)

E4.4.1 Constraints on the frame structure (including Synchronization) ...........ccccecceevveir e e 120
E4.4.2 DireCt MOUE OPEFBLION ......veeieiieiee sttt e e e te s e sreesae e seeaeeesaeeseesseesseenteensesnsesneesneesseanseansenns 120
E.45 (0= 1< ST o 1 o o) oo o 120
E45.1 Call set-up Without PreSenCe ChECK...........uoiee e et 120
E.4.5.2 Call set-up time (fundamental CONSITAINES) ........ccouveieiieieiesee et esneas 120
E.4.5.3 Call set-up With PreSEnCe CECK..........oiie ettt e e sneas 121
E.4.6 LBEE BIIIY .. e e R e e e e e R e e r e e n e e saae e e e 121
E4.7 Channel reservation and changeover iN @ Call ... e 121
E.4.8 Pre-emption Of DM Call ... bbb et n b e 121
E.4.9 TEMINALING B CBIL ...t ettt b et b e b bbbt b e b e b b 121
O T I VI o o = = X o PPN 121
E.4.10.1 Unacknowledged Short data MESSA0E .......ccvecierieieeee et eae e e e saeesneenreenneens 121
E.4.10.2 Acknowledged ShOrt dala MESSAOE .......ccueieerieiieierieseeseeseesteeste et e tesreesraesre e s e e sseesseeessreesneesseenseensenns 121
o I T 1 400 = 0 = 0 T ST 121
E4.11.1 Lo 10117 [0 1o o 1S 121
E4.11.2 Calling/dialliNg PrOCEAUIES.........ecieeieeie sttt et e et et e st et e e e tessaesseesreesaeesseenseenseenseeseessensnnas 121
E4.11.3 (@ 01c = (0] 7= I 01 o [0 = S 121
E4.114 L0 1S =] £ PRSRRN 121
R €7 (== Y SRR 122
E.5.1 DM PIrOLOCOI TBYEITING .. .vueetereeieeteseeeete sttt ettt et st b e et b e et b e s et b e s e et b e s b e e ebesbeneenenbeseeneas 122
E.5.2 DireCt MOCE FUNCHIONAITTY .....cveveeeeeieeietere ettt ettt et b e et b e b et b e ebesbenreneas 122
E.5.3 PRYSICAl FESOUICES .....e.veicteeieeie et ee s ee st e st e e te s e s e sae e seesteeseeesaesse e teenteentesssesaeesaeesaeesaeenseenseansennsesneensaesrens 122
E5A4 I o B (T 0T Vo o [>T = 122
E54.1 Constraints on the frame structure (including Synchronization) ...........ccccoveeevvecr e ceeeseeseee e 124
E5.4.2 (D= ol g0 Te (=T o < (o] o PR 124
E5.5 (0= 1< S o 8 o (o) oo o 124
E.551 Group cal from V+D t0 DM-MSVIaaDM-GATE .......ccccooiiiiireiieee ettt e 124
E.552 Group cal from DM-MS VIiaaDM-GATE ..ottt e 126
E.55.3 Call set-up time (fundamental CONSLFAINTS) .........eoveiriiriiirieieee e e 128
E554 Individual call fromV+D MSt0 DM-MSVIaaDM-GATE ..ot 129
E555 Individual call from DM-MSt0 V+D MSVIaaDM-GATE .....ccoociiiieeeese e 131
E.5.6 LBEE BIIIY .. e h e h e e e e ae e r e e n e e saa e e srne e 132
E5.7 Channel reservation and changeover IN @ Call ...........ooveieiice e e e 132
E.5.8 Pre-emption Of @DM Call......cui o sttt e e re ettt e naeeneenraennes 134
E.5.9 Terminating @DM-GATE Call ........ooiieeeeieeee ettt e s e e e teete s saesneesneesaeenseenneens 136
E.5.10 DM SNOMt ABEA CEIL ......ceeieieeieeee ettt b e bt bt a et n e bbb eennenre 136
E5.11  IMPIEMENLELION ISSUES.......eeiieieieiieeieesteeieseesee st esteeste e e e sseeste e teesteestessaesseesseesseenseansessseesaessaesseesseenseensennsennes 137
ES5.11.1 (o101 1T [0 1o o S 137
E.5.11.2 Caling/dialliNg PrOCEUIES.........oiueuiiteeete sttt et se et se et b e e bt b et et sbe e b b 137
E.5.11.3 OPEratioNal PrOCEOUIES.......ccut ittt sttt ettt sttt et eb e et b e se bt b e seese e b e se e bt ebeseebeebesb e e ebesbeseeneebeneeneas 138
E5.114 L0 1S =] £ SRS PRRSRSN 138
E.6 Repeater/Galeway TYPE LA ...ttt e ettt b ettt n et eb b r e 138
E.6.1 11V o 10 o o) N > = 1 oo S 138
E.6.2 DT = o g ao o Lo {0 0ot ] 7= S 138
E.6.3 PRYSICAl FESOUICES .....e.veiteeieeieeie e see s et e ste e te s e saeesse e seeateeaeeesaeaseesse e teentesstesaeesaeesaeesaeenseenseanseeneenneensaesrens 139
E.6.4 I o B (T 0T Vo o (= = 139
E.6.4.1 Constraints on the frame structure (including Synchronization) ...........ccccoeceevveii e sceseeseece e 139
E.6.4.2 DireCt MO OPEIELION .....cveeiiiirteeet ettt bbbt b bbbt b b 139
E.6.5 Group call from DM-MS Via DM-REP/GATE ........cciiiiiiieerteeese et 139
E.6.6 [MPIEMENTALTION ISSUES......eeeiteieeeeete ettt ettt sttt bt b et eb e bt eb e s e et b e s e et eb e se et b e s b et ebesbeneeneebeneeneas 140
E.6.6.1 (@00]01 1To 0= 1] o PO SO PSSP TSR PPT SRR 140
E.6.6.2 Caling/dialliNg PrOCEAUIES.........coueuiiteeeiestee ettt ettt et et b et ae b et b e bbb 141
E.6.6.3 OPErationNal PrOCEOUIES. ........cuiieeeeeeteeseeteeesee e se e st e aeeeesseeeseesse e teesteestesseesseesseesseeseenseenseensenseessensnns 142
E.6.6.4 CONSETAINES ...tttk sttt b ke s bt b e heeh e et e s e b e sh e eb e e heeh e e s e e s e b e sh e eb e eaees e e s e b e abesheebeennensennen 142
E.7  Repeater/GateWay TYPE LBi..... .ottt ste et s e st te b e e s tesaaesbesteentesbesreestesneeneesreanes 142
E7.1 11V o 10 o o) N > = 1 oo S 142
E.7.2 DireCt MOCE FUNCHIONAITTY .....cveveeeeeieeietere ettt ettt et b e et b e b et b e ebesbenreneas 142
E.7.3 PRYSICEI FESOUICES ...ttt ettt bbbt b et b e e et b e se et eb e s e e st e b e se e st eb e sb et eb e s b e e ebesb e e ebesbeneeneas 142
E7.4 [MPIEMENTALTION ISSUES......eeeiteieeeeete ettt ettt sttt bt b et eb e bt eb e s e et b e s e et eb e se et b e s b et ebesbeneeneebeneeneas 142
E741 (@00]01 1To 0= 1] o PO SO PSSP TSR PPT SRR 142

ETSI



8 ETSI TR 102 300-3 V1.3.3 (2009-06)

E.7.4.2 Calling/dialliNg PrOCEAUIES.........eeieeieeee sttt ee et e e et e et e e st et e e e e tessaesseesreesaeeseenseenseenseesaesseesnens 143
E.7.43 (@ 01c = (0] 7= I 01 o [0 = SRS 143
E7.4.4 (G004 = 1 g TP P PSSP 143
E.8 MSMSfrequency effiCient OPEIaioN...........cceeiiiiiiieiice ettt ene 143
E.8.1 DM PIrOLOCOI TBYEITING .. .veueetereeieete ettt ettt ettt b e et eb e s et b e s e et et ese et b e s b et ebesbeneeneebeseeneas 143
E.8.2 DireCt MOCE FUNCHIONAITTY .....cveveeetiieeeete ettt ettt ettt b e et b e bt et sbe e ebesbeneeneas 143
E.8.3 PRYSICEI FESOUITES ...ttt ettt b et b et b e et b e s e e st e b e s e e he e b e se e st eb e se et eb e sb e e et e nb e e ebesbeneeneas 143
E.84 SIOt tIMING TIBOIAIMS .....cuetieeet et b e bbbt b et b b et b e b b e st e b et ne b b 143
E84.1 Constraints on the frame structure (including Synchronization) ...........c.ccoeeeerernieneneenesese e 143
E.8.4.2 (D= ol a g0 e (=T o < (o] o PSR 143
E.85 (0= 1< S o 8 o) oo o 144
E.85.1 Call set-up Without PreSenCe ChECK..........cvoie e et 144
E.8.5.2 Call set-up time (fundamental CONSITAINES) ........cccvieiiiiiicicsee et e e snees 144
E.8.5.3 Call set-up With PreSEnCe CECK..........oiie ettt rae e sneas 144
E.8.6 2 (X = 01 PSSP POPR 144
E.8.7 Channel reservation and changeover iN @ Call ... e 145
E.8.8 Pre-emption Of DM Call ... bbbt 145
E.8.9 TEMINALING B CBIL ...ttt b e b e b bbbt b e bt b b 145
(S 0O T VI o o = = X o PPN 145
E.8.10.1 Unacknowledged Short data MESSAJE ......c.ciuireeriiieierieie sttt et b e 145
E.8.10.2 Acknowledged SNOrt data MESSAGE .........evererieieierieriei sttt b bbbt e bbb e e ens 145
E.8.11  IMPIEMENLBLION ISSUES.......eecieieiesieeieesteeiteseestee st esteeteeseesseeste e teenteestessaesaeesseesseanseaneessseasaessaesseessenaseensennsennes 145
E8.11.1 Lo 10111 [0 1o o ISP 145
E.8.11.2 Calling/dialliNg PrOCEAUIES.........eeieeie et ste et e s et e et e e st e te e teetesrtesseesreesaeenseenseenseanseeneessensneas 145
e I 1< (< G I8/ 0SSR 145
E9.1 DM PIrOLOCOI TBYEITING ...ttt sttt ettt b et s e et b e bt b e s et b e s e et eb e se et eb e sb e e ebesbeneeneebeneeneas 145
E.9.2 DireCt MOE FUNCHIONAITTY .....cveveeitiieeeete ettt ettt et st b e b et b e b e sbeneeneas 145
E.9.3 PRYSICEI FESOUICES ...ttt ettt bbbt b et b e e et b e sh et eb e s e e st e b e se e st eb e se et eb e s b e e ebesb e e ebesbeneeneas 146
E9.4 SIOt tIMING TIBOIAIMS .....cuetieeet et b e bbbt b et b b et b e b b e st e b et ne b b 146
E94.1 Constraints on the frame structure (including Synchronization) ...........c.ccoeeeererreneneenesese e 146
E.9.4.2 DireCt MOUE OPEFBLION ......veeieiieiee sttt e e e te s e sreesae e seeaeeesaeeseesseesseenteensesnsesneesneesseanseansenns 146
E.9.5 (0= 1< S o 8 o) oo o 146
E.95.1 Call set-up Without PreSenCe ChECK...........voiee et 147
E.9.5.2 Call set-up time (fundamental CONSITAINES) ........cccuveieiiiiciese e e e sneas 148
E.9.5.3 Call set-up With PreSEnCe CRECK..........oiie ettt nae e sneas 148
E.9.6 IS 1P OP PR 149
E.9.7 Channel reservation and changeover iN @ Call ... e 149
E.9.8 Pre-emption Of @ DM Call ..o bbb e n b e 150
E.9.9 TEMINALING B CBIL ...ttt ettt b e b e bbb et b e e e b b 151
[ 0O T 1Y/ o o = = X o RSP RRS 151
E.9.10.1 Unacknowledged Short data MESSAJE ......c.civiveeriiieieriiie sttt sb e 151
E.9.10.2 Acknowledged ShOrt dala MESSAOE ........cueieerieieeerieseeseeseesteesteete e e eseestaesre e s e e sseesseeeesneesneesseanseensenns 152
e I I T 1 410 = 0 = 0 T ST 153
E9.11.1 (@0 10111 [0 1o o RS 153
E.9.11.2 Calling/dialliNg PrOCEAUIES.........eeieeie ettt se st ee st e s et et e st et e e e e tesraesseesseesaeenseenseenseenseeneessaesneas 153
E.9.11.3 (@ 01c = (0] 7= I 01 o [0 = S 153
E9.114 CONSEIAINES ...t vttt sttt et r e et r e s et R e s e et r e s e st e E e se st E e se et e R e ne et e R e e e et er e s et e renr e r e re e 153
Annex F: SUPPOrt Of SECUTITY FEALUNES.......eciicieceece ettt eaeas 154
F.1 TimMeVariant PalaIMELEN ........cccooiieiiiiieriesie ettt sttt sttt be b b nee e s 154
F.2  Synchronization of end-to-end eNCryPtioN .........cccoreeiriieneseseee e 154
HISEOIY ... 155

ETSI



