Final draft ETS| EN 300 396-4 V1.4.0 (2011-08)

European Standard

Terrestrial Trunked Radio (TETRA);
Technical requirements for Direct Mode Operation (DMO);
Part 4: Type 1 repeater air interface



2 Final draft ETSI EN 300 396-4 V1.4.0 (2011-08)

Reference
REN/TETRA-08194

Keywords

TETRA, DMO, repeater, protocol, radio, air
interface

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 300 396-4 V1.4.0 (2011-08)

Contents

INtellectual Property RIGNES.... ..ottt bbb renn e 9
0 Yo (o SRS 9
1 o010 RS SPR 10
2 S L= (= 000 SO 10
21 INOIMBLIVE FEFEIENCES .....eeneeieie ettt ettt sttt ea et e e ae s tesbe e et es e e st en e e e e ssesbesaeebesmeeneeneenseneeseeeseeneeneeneensees 10
22 INfOrMELIVE FEFEIENCES. ...ttt sttt sttt ae e e s e e be s eesne et e e e seeseesbeeneeneeneeneees 11
3 Definitions and aDbreVILIONS...........oieeieieeese ettt sae e neesbesreestesneeeesteeneeneenreas 11
31 D= T o T] (0] PSPPSR 11
3.2 ADDIEVIBLIONS ...ttt b et bt b et et et e e e h e bt e bt ehe e b e e e e n b e sh e eh e e Rt e e e b e e bt benheeh e e e ne s 14
4 (@Y= VL= YV ol o] (00w o IS 15
41 LT 0T PSSR 15
4.2 QLI L= Y e 17 = P 17
4.3 DM call procedures for operation with atype 1 DM-REP..........ccccoociiiiinicereeseeeeee s 18
431 Constraints 0N the frameE SITUCLUME ......c..eiuieee ettt st et et et enee e eneas 19
432 = Lo T 0T = W o OSSPSR 19
4321 Call set-up Without PreSenCe CECK .........cveo i 20
4322 Call set-up With PreSENCE CECK ..........ocieeiiee et saees 21
4.3.3 (@17 T0Te (= oYL= T = o= | S 21
434 Pre-emption Of @DIM Call ...c..coiieice ettt e e teete e ne e enes 22
435 L= 0007 T = o | S 23
4.3.6 1Y S g Ao = = o= | PSRN 23
4.3.6.1 Unacknowledged Short data MESSAJE. ......c.iiviiriiieeiite sttt st s eb e sb e bbbt b e ebe e neenens 23
4.3.6.2 Acknowledged Short data MESSATE ......c.veeiireeirie ettt sttt b e et sn e 24
5 DM-MS layer 3 service description for operation with atype 1 DM-REP...........ccccociiiieiivniennneene 25
51 T g0T0 W 1o BTSSP PR STORPP 25
52 SEIVICES OFFEIA. ...ttt bttt h bbbt e h e e e e e se e b e s Rt eh e e e e b e beseeebesneene e e eneas 25
5.3 L LAY 0[S o ] o1 oo SR 25
54 = 0 1S (= g0 (=== o 1 £ o) o e S S o P 25
55 SEAES FOr DIMCC-SAP ...t sttt sttt sttt sttt st et be s e e st ebe s e e neebesee e sbesbenees 25
6 DM-MS layer 3 protocol for operation with atype 1 DM-REP..........cccccoovriiiiiniieeee e 26
6.1 01100 1 1 o o 26
6.1.1 DM CC PIOLOCOI SEALES ......veeeueeteieeieete sttt sttt sttt sttt se et b e e a e bbb e e e bt b e e bt b e ne et b e s b et ebe b 26
6.2 CITCUIT MO CAIIS..... ettt b bt a e a e e e e e e se e e b e s he e b e e e e s e st e ebeebeene e e e e ennas 26
6.2.1 Procedures for call set-up without presence ChECK ...........ccveiieie i 26
6.2.1.1 L@ 10 01 o [ o= S 26
6.2.1.2 1o 00T 0o [ o= ST 27
6.2.1.3 L= 000 Ao [ U = o 0| = 27
6.2.2 Procedures for call set-up With presence ChECK ..o s 27
6.221 L@ 110 o 1 oo [ or= | SO STTUSTUPTTS SRR 27
6.2.22 INCOMING CAL. ...ttt ettt bbb bbbt bt e et b e et b e e et b st e 28
6.2.3 Usage Of DM-OCCUPIED PDU ........coouiiiiiiiieeeee e reeie ettt s e ee e seestesaesbe s e eneeseeseeseseessesneensessens 28
6.23.1 Sending of DM-OCCUPIED PDU by master DM-MS..........ccooiiiiiiieinereeeseeeesieeee s 28
6.2.3.2 Late entry DY SAVE DIM-IMIS ...ttt et et b e et b e sa e eb b e ene 28
6.24 Procedures dUring OCCUPELION. ........c.uerieuirieieieriereete sttt sttt se et s b et sb e e bt bese et bese st b e se et sbe e et ebe s ene e 28
6.2.4.1 MBSEEr DIMEIMIS ...ttt sttt sttt bbb e e et e st e e b e et e se e b e e beseebe st et ebesae e ebesbeeetens 28
6.2.4.2 STAVE DIM-MS ...ttt R bt R R ARt R e bRt bt n Rt e ettt ens 29
6.2.4.3 Transmitting Party Number Identification (TPNI) .......ccoiieiieiiie e 29
6.2.5 Procedures dUriNG FESEIVALION. ..........ceieeieese e eteeeestee s e e e e te s e ae e e saeesseeseenseeneesseesseeseenseensesneesneesnes 29
6.2.5.1 MBSEEr DIMEIMIS ...ttt sttt sttt bbb e e et e st e e b e et e se e b e e beseebe st et ebesae e ebesbeeetens 29
6.2.5.2 SIAVE DIMAMS ...ttt ettt st et a b e e Rt R e A e AR e A e Rt Re et ene et et enenRe et eneenenaeneenen 29
6.25.3 Pre-emption of short data sent as a transaction within acircuit mode call...........ccccooeieiiniiiiiinnnene 29
6.2.6 Proceduresto set up anew call Dy pre-emplion....... ..o e 30
6.3 Short Data ServiCe (SDS) PrOCEUUIES .......ciueiieieeeeie ettt sttt st b et ne et sttt sb e e 30

ETSI



4 Final draft ETSI EN 300 396-4 V1.4.0 (2011-08)

6.3.1 S o g To RS o] o = - TS 30
6.3.1.1 Sending short data on afree ChaNNEl ...........ccvii e 30
6.3.1.1.1 Sending unacknowledged short dataon afreechannel ..., 30
6.3.1.1.2 Sending acknowledged short data on afree channel ............cooov e 31
6.3.1.2 Sending short data by Pre-eMPLiON..........ociiie e e 31
6.3.1.3 Sending short data during Circuit mode tranSMISSION.........ccveciieiierieseese e eree e neees 31
6.3.1.4 Sending short data as a transaction within acircuit mode Call ...........cocoooiiiiiieiineie e 31
6.3.2 RECEIVING SNOM TBIAL ...ttt bbb et b et b e et bbb 31
6.3.2.1 Receiving unacknowledged ShOrt data............coiveiiiieiiercrese e 31
6.3.2.2 Receiving acknowledged SNOM AaLa..........cieeririeieerieieie ettt eb e 31
6.3.3 AdditioNal QOOMESSING .....c.eeveeeieiirtiet ettt bbb a e b e st b e e e bt s ae b e s e st b e e ae s b e 31
6.34 LSl (= o I o o] (0] = 1o S 31
6.3.5 SDS-TL SENVICEIN DIMO ..ottt sttt sttt sttt s et st e se et e sbe e ebesbe e ebesbeneenens 32
6.4 Usage Of DMA-UNITDATA PIMITIVE. ....ccieiicieeieseeseesestesee e steesaeeae e ssee e eseeeseessaesseesseensesnseesseensesnsenns 32
6.5 GENEIAl PIrOCEUUIES......c. e ete ettt et e e e s e ee s e s ae e sae e et et e eseeese e seenseenteentesseesaeesaeesaeesseenseenseentenneenneensnnsrens 32
6.5.1 Usage restriction type and Validity tIME ........ccvoiv ittt 32
7 DM-MS layer 2 service description for operation with atype 1 DM-REP...........ccccccoviviveveiecie e, 32
7.1 01100 1 1 o o R 32
7.2 LAYEr 2 BICNITECTUIE. .......eeieeeteieeet ettt bbb et b bbb bt e et b e st bt e et bt b e e eb e e nn s 33
7.3 SEIVICE TESCTIPLIONS. ...ttt sttt b et b e et b et b e s e e st eb e s e e he b s e e Rt e b e se e bt e b e s e e st ebese et eb e st et eb e b e e e 33
731 SErVICES @ tNE DIMA-SAP ...ttt e a et e e st e beseeebeeaeent e tesreeeesneeneeeenees 33
7311 ServiCeS Provided tO TQYEr 3........oceiieeiieeee ettt e e te et naennaenreenren 33
7.3.1.2 Service primitiveS @ thE DIMA-SAP .......oc et e e e raennees 34
7.3.2 SENVICES A NE DM C-SAP ...ttt ettt sttt se et sb e e et e st e e ebesbeneebesbeneerens 34
7321 ServiCES Provided tO TAYEN 3..... ..ottt et esae et nn e naeena e reenren 34
7322 Service primitiveS @ the DIMC-SAP .......ocee ettt et e e saesnaesreennees 34
73221 DMC-CONFIGURE PIIMITIVE ......iuieiiitiieeieiteitetisteseesesstsse s et e st seese s ssee s s eneesessenesnes 34
73222 DM C-REPORT PFIMITIVE. ... ettt ettt ettt ss st n e b e enas 34
733 SErVICES @t thE DIMID=SAP ...ttt ettt ettt et e s et e sbese e eb e s et e st ene e e eneeneeseesaesneeneeneeneas 34
7331 Services provided to the U-plane appliCatioN.............cooeerireerinieerieseesieee s 34
7332 Service primitiveS at the DIMD-SAP ..ot sn s 34
7.4 ez = 1007 (= S TR T TR O P S S ST RPPRRT 34
8 DM-MS layer 2 protocol for operation with atype 1 DM-REP............cccooeviiicieii e 35
8.1 gL 00 T 1o o O O S S ST SO ST PO PP UPTURTORPP 35
811 FUNCLIONS OF IOWESN IMAC ... ittt iseceh ettt h st e b e h b e e sa b abe e e s me e me s b b s R b e e e e e e n e 35
812 FUNCLIONS Of UPPET MAC ...ttt b ettt b e et b et b b 35
8.2 Interface between [ower and UPPEr MAC..... ..ottt 35
821 Logical channels defined at the DMV -SAP..........cciiie et 35
8.22 Service primitiveS @ the DMV -SAP..........co ettt et b e et eb e b b srennenen 35
823 PDU mapping of the logical channels at the DMV -SAP.........cccoiriiiiiieeeee e 36
824 SCrambling MECNENISIM ..ottt b et e et b e b e e b e s b e e ebesbe e ebesbennenea 36
8.25 PDU TN QEIECTION.... .ttt sttt ee bbb b e et e e e e s b s bt sheeb e e e e se e e e enesbesbeeb e e e enneneen 36
8.2.6 Y Kol [=-SX 0 ] o< = £ o o 1S 36
8.3 Basic capabilities of the pPhySICal [AYEN...........c.ociiiieeceee et eeens 37
83.1 DM -MS CaPADIHTTIES. ...ttt sttt st sttt st be s e e s e bese e st s be st e nesbesbenesbessenens 37
8311 DM only and dual mode capable MS OpEration............cccveuerierieesie s se et e sre e 37
8.3.1.2 Dual watch capable M S OPEIELION ......ccueeceeieeceeeieese et eteeee e te et e e s esreeste e e entesnaesnaesreesnens 37
83121 Full Dual Watch Maobile Station (F-DW-MS) ..o 37
83122 Idle Dual Watch Mobile Station (I-DW-MS) ........ccoiiiiiineriene ettt 37
8.4 Usage of DM channel wWith type L DIM-REP ..ottt 38
84.1 Definition Of DIM ChaNNE! ..........oouiiieee ettt sa ettt e e e seesbesneebe e e eneeneens 38
8411 DM Chann@l arranQEIMENL........coo ittt sttt st b e e bt bbb se b e e b e sre e enen 38
84.1.2 (1Y e gT= T 0= T o< o) o 1S 38
8.4.2 DIM-IMAC SEBEES. .....eeveiteieieitesiete sttt ste et st s te e besbe e be s te e e besae e e be st e st e beseeneebesee st ebesseseebeneeneabeseeneebenbenens 39
84.21 DM-MAC State AEFINITIONS ... .eveieeeieeieie sttt sb e et b e sresbe e enne e 39
8.4.2.2 DM-MS channel surveillance ProCEAUIES..........ccuecieriieeeie et steeste e saeete e e reensaesreennees 40
84221 Initial determination of DM Channel SEate........cc.ooiiiiiiiiece e 40
8.4.22.2 Fast call set-up surveillance in idle MOE...........ccveeeeie e 40
84223 DM-MS channel surveillance at Call SEt-UpP........coereeririeirieicesieere s 40
84.23 Master DM-M S channel maintenance procedures during aCall ..o 41

ETSI



5 Final draft ETSI EN 300 396-4 V1.4.0 (2011-08)

8.4.24 Slave DM-MS channel maintenance procedures during acall..........cccvecveevieseeneece s, 41
84.24.1 Slave M S channel maintenance during call tranSaCtioN .............cccveveeceniesieesiee e e 41
8.4.24.2 Slave MS signal quality measurement during call transaction ............ccccccevceeveevesiescee s 41
8.4.24.3 Slave MS channel maintenance during reSErVaLiON............cccueriereerieeieseeseeseesiesseesee e e seeenneeneens 42
8.4.3 Criteriafor changing DM -MAC SaLB........ccciieiieriiesteesee e ste e e s te et aesra e s e teeteeneeneeenes 42
8431 Criteriafor changing DM-MAC state for master DM-MS..........coooiiiiee i 42
8432 Criteriafor changing DM-MAC state for Save DM-MS..........cooiiiiiinieneeesieeeese e 42
84.33 Criteriafor changing DM-MAC state for idle DM-MS.........oociiiiiniereneeseeese s 42
844 DM-MS channel monitoring PrOCEAUIES ...........coueiiirieeiierieie sttt sttt eb e 42
8441 DM channel during initial call set-up and new call transaction by current master MS...........ccccooevenene 43
8442 DM channel during call set-up with presence ChecK ... ... 43
8.4.4.3 DM channel in occupation during acircuit mode Call...........cocvieieiiiiie e 43
8.4.44 DM channel in reservation during acircuit mode Call ...........ccevvevieiieie e 43
8.4.45 DM channel in occupation during @an SDS Call .......c.cccveiiiiiiie e 44
8.4.4.6 DM channel usage during pre-emption SIgNalling ........ccceeveiieiieiece e 44
8.4.4.7 DM channel usage during timing change request SIgnalling...........cooeeeeree e seese e 44
8.4.5 Transmission of layer 3 messageS by DIM-MAC ..ot re e raennes 44
8451 Transmission of C-plane Messages bY DIM-MAC........ccoiiiiirienes e 44
8452 Transmission of U-plane messages DY DM-MAC ..ot e 45
8.4.6 Transmission of layer 2 messages generated by DM-MAC ... e 45
84.7 GeNeral DM-IMAC PrOCEOUIES ........oiueieetereeiiete sttt sttt ettt se et b e et b e se et b e se e st b seeseebesbe e ebesbennenen 45
84.7.1 DM-MAC rePeat tranSMISSIONS ......ceveiveueetereeietesteseesesieseetesteseesesseseesesseseesesbeseesesbeseesesbeseesesseneesessessesens 45
84.7.2 DM-MAC frame COUNtdOWN PrOCEAUNE.........c.eiuireeiertereetestereeteste et seeie st se e sb e e ebesee e ebesreneenens 45
84.7.3 USE OF TIMEIS ...ttt bttt e bbb et e b e s e e e b e bt s aeeb e e aeeae e e e b e besbeebesaeennenen 45
84.74 (10 gz o] o IO P USSP URURPRRRTIN 46
8.4.75 L =0 0= 1= 11 o SR 46
8.4.7.6 L L T AT To [ o] o O PP SUTU OSSO UTUPURPRRSPIN 47
8.4.7.7 Selection Of PSEUTO @OAIESS ........cceiiiecie ettt e e s e e s teesaeeneeenaeeteeneeenaesneesseeneens 47
8.4.7.8 IS o0 =T T T o= o TS 47
8.4.79 REGUESES DITIMBID ...ttt st et eb e e b b sh et se et eb e sb et eb e s a e e b e srennenen 47
8.4.7.10 DM aspects of dual WAECH OPEIELION ........c.eiuiieiirierieiesie ettt st s eb e seene 47
8.4.7.10.1 Full and idle dual WaECh OPEaLiON. ........civeuiiieiiiitiie it st 47
8.4.7.10.2 DM aspects of full dual WatCh OPEratioN..........cccoirieeiririeirreere s 47
8.4.7.10.3 DM aspects of idle dual WatCh OPEIralioN ...........coireeririeirireesesee e 48
8.4.7.11 F N LT 1= = o= oY/ o) e o PR 48
8.4.7.12 Channel A OF B OPEIAiON ......ooieeiieeiieeiecireeesee st e steeste e saeeae e s sseesseeteenseesaesseesneesneesseenseanseanssesenssenssens 48
8.4.7.13 Sending short data as a transaction within acircuit mode Call ...........ccccooevevir e, 48
8.4.7.14 ST Y (] 0T = 07= 1 T S 49
8.4.7.15 TimMiNG ChaNQGE PrOCEAUIE. ........ccueeieeeee ettt sre e sae et e e st e eneesaeesta e aeeteeneesnneenes 49
8.4.7.16 Timing change at changeover Or Pre-eMPLION..........cvccieieee e s ens 49
8.5 MAC procedures for transfer of Signalling MESSAgES........ccvvieiiririeirie e 49
851 FOrmation Of MAC PDU ..ottt ettt sttt ettt e e sa e e seeebesseeneeneeseesbesnesbeeneenseneens 49
852 AGAIESSING ...ttt b bt h £ b bRt R R R R R e R SRR R b e e R bt ae b e ne b et e 49
8521 TranSMiISSION OF MESSAGE .......eveueiuirieirtirt ettt ettt bbbttt b et a et e et b e ae b nn e e 50
85211 Addressing in SynChroniZation DUISE ..........coiiieiiireeee e e 50
85212 Addressing iN NOFMEL DUFSL........couoiiiiieieeese ettt besre e ene s 50
8.5.2.2 RECEPLION Of MESSAGE. .....eveeteeieeieeie e see st se sttt e e e s e s te e s e e s te e teetesneesaeesneesseenteenseensesseessaessennsens 50
8.5.3 Use Of @il INtErfate ENCIYPLION. ......eoie et s sae e e e e e s re e be e s te e be e teeteennesnnennes 51
854 Fragmentation and reCONSITUCTION. ........coiveii e et te st se e te et et stessaesra e te e teetesneesneesnes 51
854.1 L =0 0= 1= 1o S 51
8542 RECONSITUCTION ...ttt bttt bbb bt bt et e s e e e se e eb e bt es e e e e e e besbeebe e e enneneen 52
8.5.5 Fill bit addition @and AElELON...........ooiiiieee ettt 53
8.5.6 Transmission and reception of MESSAES DY [QYEN 2...........eiiiieiiieee e 53
856.1 TranSMiISSION OF MESSAGE .......cveueruirieirtert ettt ettt bbbttt b et et b e et b e e st nb e e 54
85.6.2 RECEDLION OF MESSAE. ...ttt ettt et b bbb e b s b e st bt b e se ekt sb et et e sbe e ebesbenenen 54
857 RANAOM BCCESS PIOLOCOI ......eviitiieiiite ettt bbbt b bbb et bbb ne e 56
8571 0100 1 1 o R 56
8.5.7.2 Procedures for Master DIM-IMIS ..ottt e b et et b e nee 56
85.7.2.1 Indicating frames available fOr rEQUESES........ccueiieiee e e 56
8.5.7.2.2 Monitoring frames available fOr FEQUESES............cuveeeiieice e e 56
8.5.7.2.3 Response to pre-emption or ChanQgeOVEr FEOUESE ..........ccceieeieeieere e e e et 57
8.5.7.24 Response to timing ChaNgE FEOUESL..........cviue e ieese e e etesree s e seesreesaeeee e ereesraeste e seeeeeneesneennes 57

ETSI



6 Final draft ETSI EN 300 396-4 V1.4.0 (2011-08)

8.5.7.3 Procedures for reqUESIING DM -IMIS........oio ittt sttt snaesnaesreennees 57
8.5.73.1 Preparing fOr ran0OM GCCESS.......ccui ettt e e s e et e teenteesaesaaenseeteeeeeneennes 58
8.5.7.3.2 First transmiSSiON Of FEOUESE........ccueiie e iiesie et ee st et ee e s e s et e et e entessaesre e teeteeaeeneennes 58
8.5.7.3.3 VAlI0 BCCESS SIOLS.......eiiiie ittt bbbt b e bbbt b et e e e e e sb e e bt s bt eb e e e e 58
8.5.7.34 RV o N o g == 00 1= 58
8.5.7.35 Subsequent tranSMiSSION Of FEQUESL.........ccuveiieie et e s et e e ae e e e e sneenneeneeens 59
8.5.7.3.6 Abandoning random acCeSS AITEMPL ........c.ciireiiei e 59
8.6 MAC procedureS in traffiCc MOUE....... ..ot 59
8.6.1 11 0o 1 ' TP 59
8.6.2 Criteriafor transmission and reception Of traffiC..........cocviireiririic e 59
8.6.3 Change Of U-Plane MOOE. ..ottt ettt b e et sb et eb e b e b b neren 60
8.6.3.1 Call set-up Without PreSenCe CECK .........ccvoi i 60
8.6.3.1.1 L@ 110 01 o 1 o= | PSR 60
8.6.3.1.2 1o 01 o 1 o= 60
8.6.3.2 Call set-up With PreSENCE CECK .........eocieeeee e snees 60
8.6.3.2.1 L@ 110 01 o 1 o= | SRR 60
8.6.3.2.2 1o 0 1o 1 o= S 61
8.6.3.3 LBEE BNLIY ...t e e n e s s e e e 61
8.6.34 ENd Of traffiC tranSMISSION ......cueiiiecee et sttt see et seesne e e eneeneen 61
8.6.34.1 MBSLEr DIMI-IMIS ...ttt sttt e a et e et e s e e s beeaeebeemeene e e e e e sbeseeseesaeeneeneeneenes 61
8.6.34.2 SIAVE DM -MS ettt ettt a et et e te et e be Rt eaeene et e teeeeeteeaeene et enteneens 61
8.6.4 Exchange of information at the DIMD-SAP ..........oo i 61
8.6.5 Stealing from CirCuit MOTE CAPACILY ........ceeriiieierieieie ettt ettt s b e e ebesreneenen 61
9 DM-REP layer 2 protocol for atype@ L DM-REP ...ttt 61
9.1 gL doT0 W 1o o BTSSP P TR U RSO 61
911 FUNCLIONS OF IOWEN IMAC ...ttt bt bbbttt a bbbt e e e seese e besaeeb e e e eneeeens 62
912 FUNCLIONS Of UPPET MAC ...ttt st b et b e et b e bbbt b e st et b e s et b e b 62
9.2 Interface between |ower and UPPEr MAC..... ..ottt 62
9.3 Basic capabilities of the DM-REP phySiCal [QYEN .........ciiiiiiieiiiie et 63
9.4 USBGE Of DM ChaNNEL ...t bbbt b et b e b 63
94.1 DIM-REP OPIEIEHION ...ttt stttk et b e stk stk sh et b e e et e b s b et e bt s b et eb e s b e st e b e ne et ebena et et e seneees 63
9411 ChaNNE] SLIUCLUIE ...ttt ettt sttt een et e st e teseeetesaeeseeneenseneeseessesneeneeneenseneans 63
94.1.2 Channel SYNCIIONIZALION..........ccuiiieeieeee e ettt e e rte s e e saeesreeeeeneeennesneesseensens 63
9.4.2 DIM-REP SEBLES ... .ottt sttt sttt sttt s a et st e et e sae st e be s e e st e be st e neebeseeseebeseeneebeneeneebesteneebenteneene 64
9421 DM-REP St AefiNITIONS ..ottt ettt sb ettt s e et et sb et e e e s e besaesbe s e enneneen 64
94.2.2 DM-REP channel surveillance ProCEAUIES...........cciuiiiuiiiieeeeie e ee e eaesaes s s nae e saeeeeansassaesaessraesaeas 65
94.221 DM-REP channel surveillance when idle on a channel in unknown or free state (i.e. in state O

o 1 SR 65
94222 DM-REP channel surveillance when idle on abusy channel (i.e. in Stat€ 2)........ccoceevvrerenerieenne. 65
94223 DM-REP channel surveillance whenidle at DM-MS call SEt-UpP .....coccoevireinineinieeneeeseeee 66
94.23 DM-REP channel maintenance when active during @ call ... 66
9.4.3 Criteriafor changing DIM-REP SLALE..........ccccoiiirieiiierieisie ettt bbb e besresnene 67
9431 Criteriafor changing DM-REP state for active DM-REP..........ccccociiiiiniceeeeese s 67
9.4.3.2 Criteriafor changing DM-REP state for idle DM-REP ..........cccocoeiiiieiie e 67
944 DM-REP channel monitoring PrOCEAUIES...........c.eiieiiereeteeiesteseeseeseesaeesseseesseesseesseeseessesssesnsesnsssnsesnes 68
94.4.1 DM channel during call set-up wWith presence CheCK..........oovicieiieceece e 69
9.4.4.2 DM channel in occupation during acircuit mode Call..........ccocvieeiievieie e 69
9.4.4.3 DM channel in reservation during acircuit mode Call ...........ccevveiieiieie i 69
9.4.44 DM channel in occupation during @an SDS Call .......c.cccveieieiie e 70
9.4.45 DM channel following pre-emption or changeover aCCeptanCe...........oovvereerereeieneneee e 70
9.4.4.6 DM channel following timing change annOUNCEMENL.............cccoieiiereierereee e 71
945 DM-REP PIESENCE SIGNAL ... .eveiteieeieite ettt sttt b et b e bbbt b et et b e e et eb e s 71
9451 L0 T g0 I =SSP RRSRRSIN 71
9452 ChannE] 1N OCCUPBLTON.......c.viuiitiriiietiieee ettt b bbbt bbbt a e eb b s bbbt b e neenis 72
9453 ChannEl 1N FESEIVELION. ......ecueeieereees ettt ettt et e st e be st s tesaeese e e e eeneeseestesneeseeneenseneens 72
9.4.6 DIM-REP [INEAMZALTION ......oviteiti ittt ettt b et b et e e a b sb e eb et e se et e ne e besbesbe e e enneneen 73
9.5 DM-REP procedures for re-transmission of signalling MESSAgES .........cccvieeiiereerie e e 73
951 Re-transmission of signalling messages received from the master DM-MS.........cccoeoivin e veevecvee e 74
9511 Re-transmission of master DM-MS signalling messages received in aDSB..........ccccccevvvevvecevcieceennen, 74
95111 GENEIAl PIrOCEUUIES......eeteeiteeieeeeeee et e ste e s it e e e e sstesseesreesreesseanseasseaseeaseesseenseenseensesnensnnesreesseanseenseans 74
95.1.1.2 Re-transmission of DM-SETUP or DM-SETUP PRES MESSAJE........cccccverveeieeirsiesieeseesieeseesee s 75

ETSI



7 Final draft ETSI EN 300 396-4 V1.4.0 (2011-08)

95.1.1.3 Re-transmission of DM-SDS DATA or DM-SDS UDATA MESSAGE.....cccvvevrreerreerieeieeseeseeseeses 75
95114 Re-transmission of other messagesin a DSB when not using multi-slot regeneration.................... 76
9.5.1.15 Re-transmission of other messagesin a DSB during traffic transmission with multi-slot
L1001 1o 76
95.1.2 Re-transmission of master DM-M S signalling messages received in aDNB ..........ccccccovecvccvvcieveeeen, 77
95121 Call transaction without multi-SIOt regeNEration ...........ccccveeeeieieeie e 77
95122 Call transaction with multi-SIot regENEratioN...........coireiririerree e 77
9513 Regeneration of missing repetitions on the Slave lINK ... 78
9.5.2 Re-transmission of signalling messages received fromagave DM-MS..........ccocconinninennieneneneeee 78
9521 GENENEl PIOCEAUIES........coteeieieteseei ettt ettt b et b e bt et e bbb bbbt b s e st eb e s st b e e e e b et e e 78
9522 Re-transmission of response messages from aslave DM-MS..........ccoiiiniinninsnereee e 79
9.5.2.3 Re-transmission of random aCCESS FEQUESL.........ccuviviieeeeeeeesees e e iesee e e e e ae e e esteenaesnaesreesnees 79
95.3 DM-REP SIgnalling MECNANISIMS. ......ciiiiieii et eeestee e e ste e s seesaeeaesaesseesre e seenteenseenseeseennesneesnes 80
9531 Frame COUNtAOWN PIrOCEAUIE..........ccveeiieieecieesie et ete ettt et e st e e te e e e teseesseesneesneesseenseessesnaesneesseessens 80
95.3.2 Fill bit addition @and AElEHION .........coeiiiieee e et b e b neenen 80
95.33 INUIT PDU .ttt sttt sttt st ettt e ek e s e e s e ek e s e e e e b e see e ebesbe e ebenbeneesenbeneenens 80
9.5.34 F N LR 1= = Tor == 0ot/ o4 e o P 80
9535 TimiNG ChaNQE PIrOCEAUIE.........ccuiitiieiiitirteeei sttt b et bbb et b e ae b nn s 81
9536 Random access procedures for DM-REP...........cccciiiiiinene sttt sbe s 81
9.6 DM-REP procedureS in traffiC MOOE..........oiveeiirieieieiee et 81
9.6.1 11 0o 1 ' TP 81
9.6.2 Change Of U-Plane MOOE. ..ottt ettt sttt se et sr e b b e e b seeneren 81
9.6.21 Set-Up WIthOUL PreSEnCe CNECK .......c.oiviiiiriet et 81
9.6.21.1 SWitching iNtO traffiC MOUE.........cceeeeeieee e s re e ens 8l
9.6.2.1.2 Link establiShment fAIIUIE...........cc.oiiiie e 82
9.6.2.2 Set-up With PreSEnCe CECK .........ocuieceecec e neees 82
9.6.2.3 ENd Of traffiC traNSMISSION .....coviiiiiieiieie ettt ettt sbe s se bt saesbe e nneneen 82
9.6.3 DM-REP traffic operation when active in traffic Mode...........cccove e 83
9.6.3.1 Reception of TCH and STCH 0N the Master 1INK...........ccceieiieiiieice e 83
9.6.3.2 Re-transmission of TCH and STCH on the Jave lINK...........ccooiiiiiiee e 83
9.6.321 Call transaction without Multi-SlOt rEgENEration ............cceceririeireriee e 84
9.6.3.2.2 Call transaction with multi-Slot regeNEration........ ..ottt e 84
10 PDU OESCHPLIONS. ....cueititirtesteteteeeue et stt sttt s e e eaeeseeseab e st e s e s e e e e eaeebeeb e ebene e s e s e s e e eseebenseabenbennenennan 85
10.1 Layer 2 PDUSSENE INDSB ..ottt ettt es e st e e e st bentenesbenteneees 85
10.1.1 DIMAGC-SYNC PDU ..ttt s b e et be st be st etk e s e e be st e nesbeneenesbeseenesbenseneees 85
10.1.2 DPRES:SYING BB s/e151/0.72100c9-d30.7-4dcO-hifb~cilc33dabl/eisimen-300:396-4-v.1 86
10.2 Layer 2 PDUSSENE INDINB .....c.oiiiiiiiiieieriiee ettt e st be s be e e s s be s enesbeneeneees 87
10.3 Layer 2 information element COOING ........ccoveiiiiiiieciesee e et e e e e tesaeesseesreesreesneeseenseens 87
10.3.1 Addressing for URT = 00105 OF 10005......c.ueeueeterueereeeeeereeseestessesseeseeeesseseesssssessesseessessessessessessesseessessesseses 88
10.3.2 Addressing for URT = 00115 OF 10005......ccueiueeiereeeeeeeiereesiesteseesseeseeseeseeseeseessesseeseesseseessessessessesneeneessenseses 88
10.3.3 Addressing for URT = 01005 OF 010D......cueiuieeieeeeeieieriesiesie st eseeeeseesee e seeseesseeeesseseesaeseessesnesneeneessenseses 88
10.34 Addressing fOr URT = 01100 ....c.cruieeuertirieierteniesesiesieesiesse e sse et sse et b e ss et e st st e e be e ese st e ene 88
10.34A Addressing fOr URT = 1010 ....c.crutrueueruirieiertenieiesiesse ettt sse et et b et e et st e st ne b b e ene 88
10.3.4B Addressing fOr URT = 1011 ....cuiiuiieeiriiieiriesie ettt se et sesbeneesesbeneeneeee 89
10.35 CREINNEL SEALE........eeee ittt h et e et et b bt b e e st e e e bese e e b e s bt eh e e e et e nbesbeebesneense e ennes 89
10.3.6 (@172 a1 UL o R 89
10.3.7 Maximum DIM =M S POWET ClBSS........ceieeieeiieieeiieiesteesee e e seeteseeseesaeesaeesteeaeesaesseessaasteeseenseensesnsesneesnns 89
10.3.8 YR 1@ = o OSSPSR 90
10.3.9 IMINT OF DIMI=REP ..ottt ettt et sttt et st st st b e st e e ek e s e e s et ese e st e beneeneebesbe e nbenbeneeee 90
10.3.10 NUmMber of Validity tiMe UNITS.......cooiiiiieieiee et b e e 90
10.3.11 Presence signal dual watch synchronization flag..........c.coeeeeiincenersee e 90
10.3.12 RepEater OPErating MOUES..........couiiieeeeie ettt b et b e e bt b et bese et sb e e et b s 91
10.3.13 SPACING OF UPIINK ...ttt bbbt b et b et b et b b ens 91
10.3.14 TWO-FreqUENCY rEPEAEEN TIAQ..... et 92
10.3.15 Usage restriCtion tYPE (URT) ..ottt ettt st b e et 92
10.3.16 RV T 1 00T T RSSO 93
10.3.17 RV TN X o) I 2 TR S 93
10.3.18 Values of DN232 @ant DIN233.........ciiiieeirieeeeseee sttt e te e be s e sesbentenesbeseeneens 93
104 Messages generated DY [QYEN 2.........oo ot e e e e saeenae e reerean 94
105 L= Y= g B = 0 LSS 94
10.6 Message dependent elemMeENntS COING.........ccviiiiiriieiice e ae e sreesreesreesreesaeeseensenns 94

ETSI



