ETS| TS 102 361-4 V1.6.1 (2014-06)

Electroma Qt&@com éublllty
and Radio S c&um&\/@t@rs (ERM);
Digital Mo eRaQ@ @MP) Systems;

PartA. QﬂR@wfﬂsﬁ@ protocol


6��1������{�e\=wYu�}
p L�\02��,>SAuԄ��Ɂ
�`?�B����D����s��΅�I�+�������1k�9��v�J���%[��%`�z�%����m-�Y2g�S��B{h"Kt2

2 ETSI TS 102 361-4 V1.6.1 (2014-06)

Reference
RTS/ERM-TGDMR-315

Keywords
data, digital, MS, radio, signalling, trunking

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +33 4 92 94 42 00 . ‘Fax: +33 4 93 65 47-16

Siret N° 348 623 562 00017 - NAF 742 C
Association abutynon lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

The present docufent can be downloaded from:
http://www.etsi.org

The present document may be made availahle'in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall hot be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the only prevailing document is the
print of the Portable Document Format (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 or utilized in any form or by any means, electronic or mechanical, including photocopying
and microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2014.
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


��ɄA������r����>u2Y�=C��o-|�� �.��q������$#�yc�EUN���{���R��:�_���Y��f!��p`R�౹��N�\������hn�GLHJ��H�ٺ���c���CLI�

3 ETSI TS 102 361-4 V1.6.1 (2014-06)

Contents

Intellectual Property RIGNES.... ..ottt s e nneene e 10
01 Yo (o SRS 10
1 o010 R 11
2 REFEIBINCES ...ttt b bbb bt et et s e e bt e bt e bt s e et et et e e e e nenr e b s 11
21 INOIMBLIVE FEFEIENCES .....eceeeieieeie ittt et et et e e st e besae et e e se e st enee s eneeseeebesaeeaeeneeneeseeseesseeneeneeeenseses 11
22 INfOrMELIVE FEFEIENCES. ... ettt ettt et e e e e teseeebe s et eae et e neeseeseeeeeeneeneeneeneees 12
3 Definitions, symbols and abbrevialions ............coce e e 12
31 D= T o T] (0] TSP PP URTURTOSPP 12
3.2 Y 1210 SRS 16
3.3 ADDIEVIBLIONS ...ttt et b bttt e se ke eh e b e e Rt e ae e s e e ns e b e sheeh e e Rt e e e b e b e bt eneeh e e e nne s 16
4 (@ YT T SR TRTP 18
41 010 w0 =T 11 (= ox (U] =SS 19
411 Air Interface PhySiCal Layer (IQYEF L1).....coeoeiiriieiiesie et 20
4.1.2 Air Interface Data Link Layer (QYEF 2) .....ccoereee i eyttt 20
4.1.3 Air Interface Call Control Layer (1ayer 3) ....cuvv ot e s et s e e e s te e ae e s eenaesseennees 21
4.2 SErViceS and FaCIlITIES.......coiiireeieeeee et e st Tee s eb et s et b bt eeneas 21
4.3 DeViCe AQUIESSES ........ceueeuiiierienie e Ern e sty e e eds Mttt ettt st 23
431 IMS AQArESSES ...ttt s e Byttt see g s Te et b e e st s be st e seebeseeseebesseseebeseeneebesbeneesesbenens 23
432 Services and Gateway ACArESSES........ 005 Al e reereerres e D see e e seeseesreesseesseesesseesseesseesseessesnsesneesnes 23
4.4 Conventional/TrunKed SYSLEMS..........im i o im0 e tte st e st e s e e st e et e e e ene e sreesteenseenaeeneesneesneesreas 23
45 /ST 0o o] o e e S et e RS 23
4.6 LI IS = g = s S N o O 24
4.6.1 MSINItIating CallS......ooveee e s ettt bbb 24
4.6.2 MSreCaIVING CalIS ...l e i bbb e 24
4.6.2.1 MS receiving iNdiVidual CaIIS........ ... 00 i m i ettt b s eb e seene 25
46211 Off Air Call SEt-UpP (OACSU) L. it seeeeeriiieesteie et se e e ste s e eas e steses e stenessestesaessssessenenns 25
46.2.1.2 Full Off Air Call Set-Up (FOATSW).....coieeeeeiriese ettt 25
46.2.2 MS receiVing CallS tO talKOrOUPS. o vee e eeeeeeeeesteeste e e e e eteesaesaesteesteesteeaeesaeeseeeseasse e seessessaesseesseesenns 25
4.6.2.3 MS recaiVing CAlISTO Al VIS, i e sttt e st et e e e e snaesneesreenneas 25
4.7 Physical Link OrganiZatiOn ... ..o e see s esee e eeeeeeseesteestesseesseesseesaeesseenseassesseesseassesssessesssesssesssesssesnsessssnes 25
4.7.1 Radio FrequenCy AlTOCEIION 5. e i e e eeieeeesteeste et e s e e st steesae e sae e saeeesaesse e be e seestesne e seeseenseensesneesnns 25
4.7.2 (600] o1 g 0o o (=X (O3 H ST P SO P PP P ST PR PSPPI 25
48 DMR TDMA burst and Channel SEIUCLUIE.............oouiiieeieeere ettt ene e e es 26
49 INtroduCtion 0 the TS SEIUCLUIE.........oiie ettt sttt e st e e e ee e sbesneene e e eneees 27
491 Anindividual VOICe Call EXAMPIE ......c.oiiiiiiee bbb e 27
4911 INdividual Call USING OACSU.......ouiiitiieeete ettt bbbt b e et n et b n e 27
4912 Individual Call USING FOACSU ..ottt ettt b et b e 28
49.2 A talKGroup Call EXAMPIE. ... ..ottt e et e et e s reesreesreesaeenteenteenaeenaesnaenaees 29
4.10 NEEWOIK @rCHITECTUNE ... bbbt ettt e e en e b sbesb e e e eneennen 29
4.10.1 INEEWOIK FUNCLIONS ...ttt b ettt e bbb et e se e e e seesbesbesb e e e enneneea 30
41011 LS = o S T a0 RS = Y/ o S 30
410.1.2 INEEWOTK TABNEITIEN ...ttt b ettt b e sbesb e e e e e e 30
4.10.2 Y/ ISY e Ter= 10 gl o)A R = o 1= = 1 o o P 30
411 TIUNKING MEENOGS.......c ettt b bbb b e bt b e s bt e bt e b e e eb e s b et eb e nb e e eb e s b e e ebenbeneenens 30
4111 IMESSAGE TFUNKING ...ttt ettt sttt sttt bbbt b e e bt b e b e e bt b e s e e bt e b e e e b s s e st e b e ne et eb e s b et eb e b e 30
4.11.2 TraNSMISSION TrUNKING ...ttt bbbt b et b et b et b bbbt 31
4113 QUASH-TTaNSMISSION TFUNKING. ...ttt eb s b bbb e st sb e s e bbb e s e sb e eneebe e eneens 31
5 Trunking Control ChannEl FOMMAES .......cceeiiieee ettt eeseeeneesbesseeneeeesneens 31
51 TREUSE OF TNE CACH ... b e h e bt b e bt b a e h e et et e b e sbeebeebeeae e e e re e 32
51.1 SYS Parms - System ldentity Code SUDSEL...........cciiiieiiei ettt 32
512 Y ST = (1T == o PP PP SPRURTRN 32
5.1.3 SYS Parms - CommON_SIOt COUNLET ........cceeiuiiiieeieeteesieesese e see e sreesteeee e e sreeste e e esteenaessaensesneesneesnes 32
52 RIS R To 7= T e OSSP O SR O ST UPTOPSTURPRTON 33

ETSI


���JC����rB�]�S���mT�����(�1���.0���[C�K�j3�mt�4i��r�y����O ��i���`b�c&���R@h)#�s������CG���3�����ۍ�5�;#��\�F��;�

4 ETSI TS 102 361-4 V1.6.1 (2014-06)

53 MOdeS Of CONLIOI CRANNEL ... e b ettt e e bbbt ne e e e 33
531 (D=0 Loz =0 I S OSSPSR 33
532 N o g D= o [Tor= 1= o B 1S X PSSP 33
533 Operation iN Shared SPECITUM .........ociieieeee ettt e e s esreesaeeaeeseeeseanseesseesreenseensenneennes 33
54 CSBK/MBC/UDT BIOCK SLIUCIUIE ...ttt ettt et sbe s se bt sne b ene e eneas 34
54.1 CSBK/MBC/UDT PDUs on the TSCC outbound channel ... 34
542 CSBK/MBC/UDT PDUs on the TSCC inbound Channel ............cooooiiiiiirieierere e 35
54.3 CSBK/MBC PDUs on the Payload Channel Outbound channel .............c.coviiiiiinnieeeene s 36
544 CSBK PDUs on the Payload Channel Inbound channel ... 37
6 TrUNKING PrOCEOUNES ...ttt b b bt et e et b e s e s 37
6.1 BASIC SITUCKUE ...ttt bbbt e e ekt h e b b e et e e e s et se e e bt s Rt eh e e e e e e beeeeebesaeene e e enrees 37
6.1.1 CRENNE] SETUCTUNE ...ttt e bbbt e e e b se e b e s bt bt e e et e besbenbeeneenn e e enres 37
6.1.1.1 FUIlY REQUIALE SEFUCKUNE ..ottt sttt e et et e e s ne e aeeneeenneeneennaesneenneas 37
6.1.1.2 Shared Channel Unregulated SETUCIUNE........c.eoiieie ettt esnaesneennees 38
6.1.2 Physical Channel AGArESSING .....cveieeiieieeie et e e e e e s teeaeesaeeraessaeste e se e seeseeneesneesnns 38
6.1.3 Sub-Division of the MS POPUIBLION ......ccveeeiiiiirieiieie ettt st eb e e ebesneneenen 38
6.2 RANAOM ACCESS PrOCEUUIES ..ottt ettt sttt ee et et e st e sesteseeebesaeeneeneenseneeseeeseeneeneeneeneees 40
6.2.1 The RaNAOM ACCESS PriNCIPIE......cueiiiiiirteet bbbt b e e 40
6.2.1.1 RANAOM ACCESS CONTO ...ttt sttt e e e s eesbesaeeseeneensessessesbeseesseeneeneeneens 40
62111 Sub dividing the MS POPUIBLION..........c..ciiiiiiceet e 40
6.2.1.1.2 Checking the SErviCe-FUNCHION ........coii e 41
6.2.1.1.3 Withdrawing SIotS from RaNAOM-ACCESS. .t e eieeierie e siee b e enteeteesesreesseestee e eneeseeseesnnesnes 41
6.2.1.14 TSCC responses to Random ACCESS @LEMPLS .....cccveeveereeee e e sieseeseeesreeseeeeesneeereesreesseeneens 42
6.2.1.1.5 NOtiNG the reSPONSE ALY .......ccveeeee e e St e et et s e te e et e e e e e teeeesneeenes 42
6.2.1.1.6 RaNdOmM BaCKOTT.........oeieiiiere i o asmnea e 5050ttt 43
6.2.1.1.7 Retry deciSion and tiME-OULS ... 4 ke ke eieerees St e ue e teseeseesreesseesseesteeseessaesseeseeseeaesneesnns 44
6.2.1.1.8 Random Access (non-emergency) SBL for aMS:as defined in clause 6.2.........ccooeevvvicncneene, 45
6.2.1.19 Random Access (emergeney) SDE for a MS asdefined in clause 6.2 .........ccocovevenenencnienene, 48
6.2.1.2 Action after receiving an aCKNOW| EHOEMENE: .. e 1 aihenrereererrere ettt 50
6.2.1.3 MS Arriving on a ControbChaniE] ... . sdee B ettt e b e e er e ere s neene 51
6.3 Control Channel Acquisitionand REENtI ON ... i e s 51
6.3.1 MS Parameter VOIati LY .......covooeeueieeeees st e n ittt ettt b e et 52
6.3.2 Control Channel ACQUISITION PrOCEAUNES:....c 5 i iierieieeeeeeestees e esae s steesaeesee e esre e e teenteeeeeneesnes 52
6.3.2.1 Entry into TSCC ACqUISItION PrOCEAUFES ..........oceeiiieieeieeiece sttt ste e e s ettt snaesnaesneesnees 53
6.3.2.2 Identifying a Candidate Contral CRANNEL ............ooeieiirece e e 53
6.3.2.2.1 Checking the System |dENtItY-COUE .......oevi e s re e e nreeee e 53
6.3.2.2.2 TSCC AUthOriZatiONPIOCEUUIE.........c..ovitirii ettt ettt e b et ene e e 56
6.3.2.2.3 Checking the SY SCAREA information €lement ..........c.ooeeveeei e s 57
6.3.2.3 Confirmation - Monitoring the TSCC outbound channel signal quality ..........ccccoeeviriinieninncnee 58
6.3.3 MS Leaving a Control ChanNE] ..o bbb et 58
6.3.3.1 Reasons for Leaving a Control Channel when active but idle ... 58
6.3.3.2 Leaving a Control Channel Whilst Waiting for SIgnalling ..........ccoeoeveieniniineneereeeeseeee e 59
6.4 Registration, Power Save, and Authentication PrOCEAUIES...........coeeeerieie it 59
6.4.1 S0 1 o] P 60
6.4.1.1 INEFOOUCTION ...t e b bbb et b e s bt b e st e e et e e e b e b e erenbeeneene e e e e e 60
6.4.1.2 LIS T o 60
6.4.2 MS Parameter VOIGLHTITY .....eoeeiei et sttt et e st et e e aaessa e te e be e reeteenneennennes 61
6.4.3 Action on confirmation Of @TSCC........ooiiiii bbb b ettt eae e s 61
6.4.4 RS 0[S 0] gl 00T o (U] = 62
6.44.1 Registration DY RANAOM ACCESS ......c.oiuiieririeiee sttt sttt b e e e b b se et sb e b sae e ebesbesnenens 62
64411 Intermediate ACKNOWIEOGEMENT .........ciiirieiiiereet ettt et s eb e e neene 64
6.44.1.2 REGISIIatioN BCCEPLEA. ... .cueitieetiiteeeie ettt bbbt b e b bbb ens 64
6.44.1.3 REGISIIation REFUSEA .......couiiiiiiiieie ettt bbb n e ens 64
6.44.14 REGISIIAtioN DENIEU .......c.couiieiieteriieeiere ettt b bbbt e b et b et nb e enis 64
6.44.15 Challenge and ResSponse AULhENTICALION .........c.ciiiieiriie et 64
6.4.4.1.6 Registration AtemPt TiMES OUL.........cccuiiieiieriee e se st ete e s esre e re e te e e ssae e e reeeeeaesneennes 65
6.4.4.1.7 Registration Demand Received During Random Access Registration...........ccccvveevceeveeveeseeneeenn 65
6.4.4.1.8 No answer response Received after the maximum number of random access attempts.................. 65
6.4.4.1.9 Registration Action on SWitch-0n or eQUIVAIENL............ccveiiiiirce e e 65
6.4.4.1.10 RegiStration SCENANO IMSC......c.oiie ettt sttt e st e et e esaesaaebeenteenaesneennes 66
6.4.4.1.11 Registration With M'S @aUthentiCation ............ccccveiieieiie e 67

ETSI


c�ͮo��sE�}F�
X�0�;P���U�qU6����AN�g������Eȩ�r6��OHb1y�2��D�f�l���R�n��5b���?;���~-嘣Qa��biI��d�����:W�:G�ނN�J����

5 ETSI TS 102 361-4 V1.6.1 (2014-06)

6.4.4.1.12 Acceptance of user initiated SErVICE FEOUESES ........eccueieeieeieereecte et eee e e e sae e s eee e 68
6.4.5 e S L= =TT = o o 69
6.4.5.1 Procedure for MS on receipt of Mass Re-registration BroadCast ............ceoveeeveeeneeseeneese e see e 69
6.4.6 LSS = o T = (o) PP 70
6.4.7 POWET SAVE ...ttt ettt sttt st s a et et st e et e s e e st b e st e st e be s e e st e ke se e Rt e b e nee st e be st et ebe st et nbeneeneeee 70
6.4.7.1 OVEIVIBW ...ttt ettt ettt ettt e st e e st b e et e s e e et s e e st e bt sees e e b e e e e ne e bt e e e n e e s et es e e b e s en e abe st eneebeneeneenen 70
6.4.7.2 POWES SAVE PrOCEOUIES.......coeiie ettt ettt et et ese e e seesbesaeeseeneensesbeseesseeneenseneens 71
6.4.7.2.1 BasiC POWEr SAVE PrOCEAUIES.........c.oiiieieeeeeieiee ettt sttt se et aesneseesneene e e eneees 71
6.4.8 AULNENLICALION PrOCEAUIES...... .ottt ettt sttt s et e e te e et e aeeseeneeneebeseesaesneeneeneeneeses 72
6.4.8.1 KE&Y MaNAGEMENE ...ttt s s s s e s s ae e s s esreesreesaeas 73
6.4.8.2 Authentication Procedures for the TSCC to authenticate aMS.........cocoioeieeieienenene e 73
6.4.8.3 Authentication Procedures for the MS.........ooi e e 74
6.4.9 IMS SEUNVREVIVE. ...ttt sttt st st sttt bttt e et st et et e st et et e saeneebe st e e ebesbe e nbesbenens 74
6.4.9.1 MS Stun/Revive Without UtNENTICELION..........cccoveiiiie e 74
6.4.9.1.1 Stun / Revive procedureSfor the TSCC ... e nae e 74
6.4.9.1.2 Stun/ Revive proceduresfor tRE MS..........ooieeee e ee e 75
6.4.9.2 MS Stun/Revive With aUtNeNnti CaLION............eiieieeee e e 75
6.492.1 Stun / Revive procedures with authentication for the TSCC.........ooeivineinineieneeeeece e 75
6.4.9.2.2 Stun / Revive procedures with authentication for the MS..........coooiiiiiinee 76
6.4.10 Y S TSRS 77
6.4.10.1 Kill procedures with authentication for the TSCC .l ..veveeiririeerieieerieeeiere e 77
6.4.10.2 Kill procedures with authentication for the MS .. i 78
6.4.11 I[P CONNECLION AGVICE. ... .ot danheE ettt (308 e gttt eneese e e eneeneeseeseesneeseeneeneeseeas 79
6.4.11.1 IP Connection Advice procedures for the MSo.........oov v o e i e 79
6.4.11.1.1 Registration Attempt TimeES OUL..... 0. ke sibe e cee sk e 5 e e sreeseeeeeeseesseesseesseesseeseeeesneesnns 79
6.4.11.1.2 No answer response received after.the maximum number of random access attempts................... 80
6.4.11.1.3 MSresponseto C_AHQY inviting theMSto send an 1P address...........ccocveveevevevevece s 80
6.4.11.1.4 Final acknowledgment to | R.connection advice received by thecalling MS........ccccovevevveievienene, 80
6.4.11.2 IP Connection Advice proceduresforthe TSCC i o i 80
6.4.12 Unsolicited MS Ratdio CheCK ., i ...y 8 e ettt sttt st e e neen 80
6.4.13 Supplementary _USer Dala SerViCRL ..o e e a et fheeseeseereseese st seese st se et st se et sbe e ebesbe e ebesbeseebesrennenens 81
6.4.14 MS Power Control and:Transmitter Pre-emptionCOntrOl ............ccooiviiiiiiieiieceee e 82
6.4.14.1 REVErSE Channel ... B i sttt sttt e e et e beseeene e e eneeneen 82
6.4.14.2 Procedures for POWEN CONLIO ......il a i eeeseese st eeeeee e e see st eeesee e seesbesneeneeneessesseseessesneenseneens 83
6.4.14.3 Procedures for Transmission Presemption CONLIOl ...........ccveiieieecieiie e eee et 83
6.5 Unified Data Transport MEChaN S, 0. e et ste et e et et e st e e e e e tesneesseesreesneesaeenseensenns 83
6.5.1 Format of the appended dataL i . i et r et e et e e reeteeneenneenes 86
6.5.1.1 UDT BIOCK SETUCLUIE £t s eveveeueeueeseetesteetesieeseesee st et seesbe s it eseeseessebesaesbe s st eseess et enbesaensesbesnessesaeennensens 86
6.5.1.2 UDT Content for Services' Carried on the Outbound channel ..............cccoiveiiiniiniieneeeee 87
6.5.1.3 UDT Mechanism for the INbound Channl ..o e 88
6.6 Call PrOCEOUIES. ......eeeeeeeteeee ettt ettt b et b e et b e s e et bt s E et e bt e E et e bt b e st e b e s e e st b e s e e st eb e s b et nbenn e es 89
6.6.1 Procedures common to Voice calls and Packet Data Calls.........ccooeieiineiineneeeeeeee e 90
6.6.1.1 MS AVAIADIHTTY CHECKS. .....cuiieiiiei et b bbb e b b e s 90
6.6.1.1.1 Availahility of CAllING IMS ...t ene s 90
6.6.1.1.2 Availability of called party as part of @ Call..........cccoveoririiiine e 91
6.6.1.1.3 General MSradio ChECK ........oeiie et sa e e neen 91
6.6.1.2 Call CANCEIBLION. ...ttt bbbt e et et bbbt et e e et e seeas e b e sbesbesneebe e e enneneens 91
6.6.1.2.1 CanCelliNg @OACSU Call ..ot ettt b e 91
6.6.1.2.2 CanCelliNg @FOACSU Call....c.coiiiiiiieiriseses ettt 91
6.6.1.3 Acknowledgements Sent t0 CalliNG IMIS.........ooe oo ens 92
6.6.1.4 Called Party ANSWering MEChaNISIM..........coiiiiiei ettt esnaesreennees 92
6.6.1.4.1 TSCC response to the Call Answer RaNAOM ACCESS.......ccveiiieieererie e seeseeseeeeeseesseeseeseeeesneens 93
6.6.1.4.2 Call Party Answer behaviour fOr the M S..........ooiiiiice e 93
6.6.1.5 Maintenance of call Progress Waiting tiMErS.........coveeveererieieereeete et er e seene 94
6.6.1.5.1 Call waiting timer for the CalliNg M S........c.ooiiie e 94
6.6.1.5.2 Call waiting timer for the Called MS ..o e 94
6.6.1.6 Payload Channel ASSIGNIMENL..........coiiiiiiieiee ettt b e et b e e e b et se e ebesreneenen 95
6.6.1.7 Callsto ALLMSID, ALLMSIDL @and ALLMSIDZ .......cccouiiieiiiieinieeseniees e 95
6.6.2 VOICE Call PrOCEOUIES .....c.eiiiitietieeeie ettt ettt b bbbt s et e s e b e se e eb e s bt e b e e ae e e et e sbeebeeneene e e ennenes 96
6.6.2.1 Voice Call ProcedureSTor the TSCTC ..ottt bbb e 97
6.6.2.1.1 TSCC Response to single-part VOICe Call SEt-UP.........cooieiieriieiice et 97
6.6.2.1.2 TSCC Response to multi-part VOICe Call SEL-UP.......ccvvrieriecieeeece e 97

ETSI


ȓ����R�0��ĕ����qf�,��p�j�?+�@�(�����2��:�g��XI,�$����#����,�E=�+6}]��~(,n���k
P���qU�����	��-��j�= ���/�H�	ȸ�XX�|U

6.6.2.1.3
6.6.2.1.4
6.6.2.1.5
6.6.2.2
6.6.2.2.1
6.6.2.2.2
6.6.2.2.3
6.6.2.2.4
6.6.2.2.5
6.6.2.2.6
6.6.2.2.7
6.6.2.2.8
6.6.2.3
6.6.2.3.1
6.6.2.3.2
6.6.24
6.6.24.1
6.6.2.4.2
6.6.3
6.6.3.1
6.6.3.1.1
6.6.3.1.2
6.6.3.1.3
6.6.3.1.4
6.6.3.1.5
6.6.3.2
6.6.3.2.1
6.6.3.2.2
6.6.3.2.3
6.6.3.2.4
6.6.3.2.5
6.6.3.2.6
6.6.3.3
6.6.3.3.1
6.6.3.3.2
6.6.4
6.6.4.1
6.6.4.1.1
6.6.4.1.2
6.6.4.1.3
6.6.4.1.4
6.6.4.2
6.6.4.3
6.6.4.4
6.6.4.5
6.6.4.6
6.6.4.7
6.6.4.8
6.6.5
6.6.5.1
6.6.5.1.1
6.6.5.1.2
6.6.5.1.3
6.6.5.1.4
6.6.5.1.5
6.6.5.2
6.6.5.3
6.6.54
6.6.5.5
6.6.5.6
6.6.5.7
6.6.6

6 ETSI TS 102 361-4 V1.6.1 (2014-06)

Acknowledgements sent by the TSCC to the calling MS (VOICE).......cecvevieeiieriesie e 98
V0ICE RAAIO CRECK ...ttt e sr b e eb e 98
Availability Check for Voice Calls connected through Gateways ...........cccceveeveeierieeseeseeseeeseeenns 99
V0iCe Call ProCedUIESTOr IMS ...t ettt s r bt b e 99
Initiating a single-part VOICE Call SEIVICE.......cccuv it nae e ens 100
Response to the single-part VOiCe SErVICE FEQUESL..........ccuereereeree e esieseeseesee e esre e eseessaessaeneens 100
Response to the multi-part VOiC& SErVICE FEQUESL...........coeeerieeeieriereeie sttt eenen 101
Acknowledgements received by the calling MS (VOICE) ........coveiierieiiiineeseee e 101
Availability Check to the called party (VOICE) .........coeireeririeienerieeee e 102
Payload Channel ATTOCELION ..........ccciiiiiieiieetere et et b e seene s 102
Caling MSin single part voice Call SEUP SDL......c.coiriiiiirieiriiecerieese s 103
Call set-up MSC that also transfers supplementary_user data............coceveeveecencesieeseese e 105
Timing requirements for the allocation of a Payload Channel .............cccoov v 105
TSCC and Payload channel are time aligned..........coveveeieeiesie e e 106
TSCC and Payload channel are not time aligned...........occveeiee e 106
Procedures for the Voice Payload Channel ..o 106
TS Procedures for the Voice Payload Channel ............ccooveiiiicn e 107

MS Procedures for the Voice Payload Channel ... 111
Packet Data Call PrOCEOUIES. .........ooueiee ittt sttt se e e eestesbesaeeseene e e eneesaesbesaeeneeeeneeses 113
Packet Data Call ProcedureSfor the TSCC......ooi i e 113
TSCC Response to single-part packet Call SEt-UP\.......covrveiririieereeree e 113
TSCC Response to multi-part packet call SEUP ......cvviriiiree e 114
Acknowledgements sent on the TSCC to the'calling MS (Packet).........ccceovverrinenninennenen 114
Radio Check fOr PaCKEL ........c.ccouviiei e Bl g3 e e et te et enae e e 114
Availability Check for Packet Calls.connectéed through Gateways .........cccccevevveeereceeieeseesieseennn, 115
Packet Data Call ProcedureS for M S . ... fih ey A ettt e 115
Initiating a single-part packet data CallSErVICE. ... it 116
Response to the single-part Packet SErVICe rEQUESE: ..o et 116
Response to the multi-part packet data SEIVICETEQUESE .......c.cceieierieie et 116
Acknowledgements received-py the calling:=M Si(packet data) ...........cccooereverencinieneineccee 117
Availability Check to-the called M S{packet @ata)s.........coeovrereeirenireneeeese e 117
Payload Channgl ANOCELION ..o ;i st ea e 117
Procedures for the'Packet Data Payl0ad CRANNED ... 118
TS Procedures for the Packet Data Rayload Channel ... 118
MS Procedures for the Packet'Data Payload Channel ..o, 120
Short Data M eSSage PrOCEAUNE . ... 0. e eeesee e seesee st e teeste et e e e s te e te e e estessaesseesreesseensesneeenseaneesnanssansnnas 122
Short Data Procedures fOrtRETSCC ........coieiiiiieerieiete ettt st st be st b et e seenens 123
TSCC Response to,acallto an individual MS or talKgroup .........coceeeeeeeeeeseeseesees e 123
TSCC Response to ascall to an extended address destination...........ccccocvvvveeieeveeveseseseseeciennens 124
Availability Check to the called MS (UDT ShOrt data) ........ccceevvveeieeiesiesiesese e esee e 124
Final acknowledgement to the Calling PartY ........cccocoeeriirenieee e 125
Short Data Message procedUreS fOr IMS.... ..ottt 125
Initiating & Short Data M ESSAgE SEIVICE.........eueuiriiieeirieiee sttt 126
Response to arandom access UDT Short data MESSAgE........c.eeverveerierieerie et 126
Acknowledgements received by the Calling MS ... 126
Timeout waiting for further SIgNalliNg.........ccoereiii s 126
MS receiving aUDT Short data MESSA0E .......ccvveveeierieriesieesteesteeseesee e e sreete e e sreesteeteeseesneesneesnes 127
Short Data Message ProCeaUIE MSC .........eocieiiee et e et aesae e e sreesneenneenseens 127
ShOrt Data POIHING SEIVICE.....c.uiieieeeetiete ettt te e st sae st e et e e e s sa e te e e esteesaesreesteesseeseenneennennns 128
Short Data Polling Procedures for the TSCC......cuviie et 129
TSCC Response to apoll request froman MS.........coocieiiience e 129
Availability Check to the called MS (UDT short datapoll) ........ceveeeeveeveiiece e 129
Délivery of the polled datato the Calling Party ..o 129
Final acknowledgement by the calling party tO the TSCC .......ccoviiirireienereereeeeseeee e 130
Short Data Polling procedures from a TSCC gatEWaY ..........ccererereeriereererienesieseeesie e seeesreneas 130
Short Data Polling Message procedureSfor MS.........cociiireiiiieese s 130
Initiating & Short Data POIING SEIVICE .......ceeiiiieirieeree e 130
Response to a random access UDT short data polling MESSage. ........cvcvveeerieerienenie e 130
Fina Acknowledgement transmitted by the calling MS.........ccoov oo 131
Timeout waiting for further SIgNalliNG .......c.coceiieii e 131
MS receiving aC_AHQY poll for ashort polling MeSSage........cccovvevveeinienieeee e 131
SEALUS CAll SEIVICE. ...tttk bt bt h et e e et se e e b e s bt ehe e e e b e nbeseesbe e e enrennens 131

ETSI


x�wB�x�����ǳ�R��"`1z��'��,ǐ'q�����<�/��
$�ц��m��P����zI�a�	H��d�2%M��2��Ӳ�]:��@���������!boݴ:���r�/~&�>����8����N

7 ETSI TS 102 361-4 V1.6.1 (2014-06)

6.6.6.1 Status Service DEliVErY PrOCEAUIE..........coiieie e sneesaeenneenreens 131
6.6.6.1.1 Status Service Delivery Procedures for the TSCC ......ocviveeveerieeceses e s 132
6.6.6.1.2 Status Service Delivery ProcedureSfor MS ...t 133
6.6.6.2 Status POIING SErVICE PrOCEAUIE .........oieeieecie ettt ee e te et sreesneenae s e sneesneenseenseens 136
6.6.6.2.1 Status Service Polling Procedures for the TSCC........ov i 136
6.6.6.2.2 Status Polling Service ProcedureSfor MS...... ..ot s 137
6.6.7 L0 | DT =T o o PPN 139
6.6.7.1 Call DIVEISION SEIVICE .....ueeiieieie ettt sttt ettt e e e teseesbesbeeaeese e e enseneebeseeseeseesneeneeneenseses 139
6.6.7.1.1 TSCC Procedures for the Call DIVErSION SEIVICE........coieieierire e 140
6.6.7.1.2 MS Procedures for the Call DIiVErSiON SErVICE.......cceeieriee et 141
6.6.7.2 DIVEITING CallS ...t bt bbbt bbb bbb 144
6.7 System ManagemeENt PrOCEAUIES...........ciueiee e ieesteesteete et e stees e e teetestesaesseesseesseenseasseaseasseesseesseensessesnsesnes 145
6.7.1 NEetWOrk System ANNOUNCEMENES......c..ceiuieiieieeieseeseesteesteseeseeseesseesseeseessesssesseesseessessssssssssessseenseensenns 145
6.7.1.1 ANNOUNCE/WILNAIEW TSCC ...ttt ettt b bbbt se bbbt nb e st ene e e ennas 145
6.7.1.2 SPECITY Call TIMEr PArAIMELErS........eccvieieeieeie e st se e ste e et e st e e e e e tesseeseesreesreesaeesesneesseenseensenns 146
6.7.1.3 VOB NMOW GOVICE. ...ttt ettt e b et bt a e e e bkt sb e bt st e s e e e e b et e shenbeeneeneennennas 146
6.7.14 ANNOUNCE LOCA! THM ...ttt ettt s e bbb ae e e b se e b sbese e et e s s eneennennas 147
6.7.1.5 IMBSS REJISITALION.......eeeeeete ettt sttt sttt et b bbb et s b e b e s b e e e et b et b e s b et e b e b et et be e 147
6.7.1.6 Announce alogical physical channel relationShip ..........coeoeiierne e 147
6.7.1.7 Adjacent SIte INFOrMBLION .......couiiiiiiie bbbt 147
7 DO e (== o] oo o I USSPV PRT PP 148
7.1 LAYEr 3PDUS......oiiiieieieiesieeete ettt ettt sae et ste e g i et s te e etesee e ebesbeneebesbeseenenteneeneas 148
711 Control Signalling Block (CSBK/MBC/UDT) PDUS.......ccoveiiiieee s 5 et 148
7111 TSCC Outbound channel CSBK/MBC/UDT ..o cveeeveirieeee et 153
71111 Channel Grant CSBK/MBC PDU ... asuprsreeserseneeseras e egesaesueneesessensesessensssessessssessessesessensesesses 153
71112 Channel Grant Absolute Parameters (CG AP) appendedsMBC PDU ........ccccvveeveecencienee s 159
71113 Move TSCC (C_MOVE) CSBKIMBE PDU: ... 50 i ettt 160
71114 Aloha (C_ALOHA) CSBKPDUL, .. .5y oe e g eeseeetesieeseeeeneeseeseeseesseeseeseessessesaessesneenseneanees 161
71115 Announcements (C_BCAST), CSBK/MBC PDUG!......c.coiieiriieiriniese et 162
71116 ANOY (AHOY) CSBREPDUDN ...t T e e B e ree ettt e s e e e e seesaeste e eee e e e e e neeseeseesnesneeeeneas 164
71117 Acknowledgement'C_ACKD) TSCC Response/CSBK PDU ... 165
71118 Unified Data Transport Outbound Header (CUDTHD) UDT PDU .......cccooiviinineineneenieneeens 166
7112 TSCC Inbound channel CSBKYUDTS transmitted by MS.........ccooiieie e 167
71121 Random Access Request (C_RAND) PDU .......coooiiiiiiniiecse ettt seenenne s 167
71122 C_Ackvitation (C_ACKVLF) CSBK PDU .....c.ccciieiiiriiiniirieisie e seeeens 168
71123 C_Acknowledge (C_ACKU):MS Response CSBK PDU ........cccooeirirninineinenieeeeseseeseseens 169
71124 Unified Data Transpert Inbound channel Header (C_UDTHU) UDT PDU........ccoevveivvierieeneen. 170
7.1.1.3 Outbound channel CSBK sitransmitted on a Payload Channel by aTS........cccoooevvecv v, 171
71131 Channel Grant (P_GRANT) CSBK/MBC PDU .......ccoooiiiiieererere e 171
71132 Clear (P_CLEAR) CSBK PDU ...ttt sttt see st ene e e e e 172
71133 Protect (P_PROTECT) CSBK PDU .......cooiiiiiirieiiesieeeeieeesie ettt see st s e e seeneas 173
71134 ANQY (P_AHOY) CSBK PDU ..ottt sttt s sae e e e e e eneas 174
71135 P_ACKNOWI E0GEMENT FESPONSE. .....cvivireetiiteieeieste sttt b et b bbb et besrebesreneeneas 174
7114 Inbound channel CSBK s transmitted on a Payload Channel by MS(S)......ccccvvcvvieieeneenieceee e, 175
7.1.14.1 Random AcCeSS REQUESE PDU ........cuoiie ettt s sae et et enaesraennaenneas 175
7.1.14.2 P_ACK ACKNOWIEAQEMENLS.......ooiiiieiie ettt s este e beenteentesraesraenneas 175
71143 P_MAINT MaintenanCe PDUS.........cccooirieiieninirienietesieseetesieseste e et seesesteseeessesaesesseseenessesseneesens 176
712 Short Link CONLrOl PDUS ........ouiiiiiiieeee ettt e sh et e b e bbb se et saesbe e enne e 176
7.1.21 S = Al = 101 (= RSP 176
7.2 Layer 3information €lement COING .........couiirieiririeiie ettt bbb b snene s 177
721 Y I TSRS 177
722 S YKo o ot o o ST PRRSN 177
723 AN = o [ SR 178
7.24 o PSS 178
725 270 (o 1 SR 178
7.2.6 Y LSl e Y2 o L= TS 179
7.2.7 L e 010 1S T o PSR 179
7.2.8 LSS o] o PP P PRSP PP PRI 179
7.28.1 ACKNOWIEAGEMENES C_ACK ...ttt te e s e st e st e e steeeesneesseesse e seensessansseesneas 179
7.28.2 AcCKNOWIEdgEMENES C_INACK .....ooeeeeeee ettt e et e e te s e e saeesreesteenseensensaesreesneas 180
7.29 DT OSSPSR 183

ETSI


ˈ�1l����݆5n��
n�T�9�����7��+��f��X�s����bIͤcr����>�?)�X�1�P+�mNʮ��+�l�6>Z���5����Y���E�J��eb
�YC��>v��ttK���H��x4-

8 ETSI TS 102 361-4 V1.6.1 (2014-06)

7.2.10 F o Y @0 0T ox £ oo IS 184
7211 PACKEL IMOUE ...t bbbttt et be st ettt e b e e be st e e 184
7.2.12 1SS Vot S oo PSSP 184
72121 s AV oI Qoo = TSRS 186
7.2.12.2 6 @ o Lo I = = SO S 187
7.2.13 S VLo T @ o 11 o 1TSS 187
72131 Service_Optionsfor aVoiCe SErViCe REQUESL. ..........ceiiriiiiereeeriereet sttt 187
7.213.2 Service_Optionsfor a Packet Data ServiCe REQUESL ..........ooveueiirieirereeisieseeesee et 188
7.2.13.3 Service_Optionsfor aCall Diversion Service REQUESL ..........oovcuiiiieirieine e 188
72134 Service_Optionsfor a Registration Service REQUESL...........coiriiiirieineeeiesteee et 189
7.2.135 Service_Optionsfor an Include Call Service REQUESE ........c.oovciiiriiiriieeie et 189
7.2.13.6 Service_Optionsfor a Status Transport REQUESL.........ccvecveieereeriee et see e s saeesaeenaeeeeens 189
7.2.13.7 Service_Options for the Short Dala SEIVICE. .........ceiieii e reens 190
7.2.13.8 Service Options for the Supplementary Data SErVICE........ocvvieereece e 190
7.2.139 Service Options for a Short Data Polling REQUESL ..........cuvieiieeiieecece et 190
7.2.14 S VLo @ o1 To LS 1 T 1 (o] SRS 190
7.2.14.1 Service_Options_Mirror for MS AUthentiCatioN...........ccocveiieieseeseere e 191
7.214.2 Service_Options Mirror for MS SEUNREVIVE. ........coviuiriiieieee e 191
7.214.3 Service_Options Mirror for MS Kill ... e e e 191
7.2.15 PPOXY IO+ttt bbb bbb e bR bt bbb e 191
7.2.16 I Y O PP SPRPRR 192
7.2.17 APPENAEA. BIOCK ...ttt € bbbt st se e st s b s e bt n e ens 192
7.2.18 OPCOUE. ...ttt sttt ettt be e sbe s danhe ettt s e et ebese et ebeee (AFER g st e bt e b st et e st e st ebe st et et e nbe e ebe b e 193
7.2.19 ANNOUNCEMENE LY ...vveeieieieieeiiieeseee e esieepin Ba e siteesaeessereesseeesgaf3ee e dBEenuteesiteessteesteesabeesreesabeesreesares 193
7.2.19.1 Announce/Withdraw TSCC (ANN-WD _DSCC)tblururiiiiieeaidyste s e saeseeseesseesseesseesseessesssssssessesssees 194
7.2.19.2 Specify Call Timer Parameters (Call Tiner _Parms).......... oo iieeieeeseeeeieeseeseseese e sresesssesaesssnsesns 194
7.2.19.3 VOte NOW AQVICE (VOLE INOW) ..o i e ¥er e teesteees e e oo pgas thensesseesseesseessesssssesssessseessesnsessssssenssesssees 194
7.2.194 Broadcast Local Time (LOCAl_TIMIE) .aimueereeisodeeanitee s hmee e eesneesseeseeeseeeseensessessseasseensesssesssssnsesnsssnes 195
7.2194.1 Broadcast Local Time - Month (B> MONTH ). o et 195
7.219.4.2 Broadcast Local Times,Day of Week (DAY SOF WEEK) ......ccocoiiiinireene e 196
7.2.19.5 Broadcast Mass Registration (IMassREQ)"... ar i le cieeerenee et 196
7.21951 REG WINAOW .. e o s i ettt st b e neeneas 196
7.2.19.6 Broadcast Adjacent Site iNfOrmMati O ... i e et 197
7.219.7 CdefParms absol ute frequency relationSHiP ........c.vceriieeieree e 197
7.2.20 RaTo AV o (0 T o0 o ) () S TSP 197
7.2.21 L (0] =t R ST e o S PS 198
7.2.22 Y =T A o ST TS 198
7.2.23 RESPONSE EXPECLEA (A) oot atfseveerreereeaeeeseeaseesseesseeseesesssesseesseesseesseesseasseassesseessesssenssesssssnssssesseessennsenns 198
7.2.24 00 0 S OSSPSR 199
7.2.25 SENVICE ACCESS POINE (SAP) .. eeetieieee ettt ettt ettt et aesre et este e tesstesaeesaeesaeeseenseenseensensaesrensneas 199
7.2.26 =0 N oo = (AN TSRS 200
7.2.27 UDT FOIMMEL. ...ttt bttt ettt rhe e s bt ae e e b et e be e e abe e e eae e e ab e e e ane e e sbeeeneeebeeeneeesnneenneeen 200
7.2.28 L@ 5= SRS 200
7.2.29 PrOECE FIAG (P .ttt bbb bbbt b b 201
7.2.30 PIVBCY ...ttt bbb b £ b b e R R e R e b e Rt bRt bbbt ne e 201
7.2.31 LS AN 0 1 TSSO 201
7.2.32 RV 2= £ o] o TR PRR 201
Annex A (normative): Timers, constantslevelsand addresses...........ccoovveerenineneneieeeseneiens 202
N - 1= 0 110 1= £ SR 202
YN - V< GG I 0o 1 LTS 204
A3 LAYEN SIBVEIS ...ttt n e e 204
A4 Tier H Gateway S TNt IErS. .. .cci ettt re e e sreeeeseeenes 205
Annex B (normative): OpPCode REFEN ENCE LISES.....ciiiiieiieieeiee e 206
B.1 CSBK/MBC/UDT OPCOUE LISt .. iiieiiiiieieieeiesieeiee sttt esie et ste e see e eneesnesseessesneeneeseeenes 206
B.2 Short Link Control OPCOAE LiSt.......cceieeiiiiieeiieiticee sttt sttt sttt s e e sre e e reens 206
B.3 Appended Data Information EIEMENES..........ccoeiiieieecese et 207

ETSI


�>x�s݂"�������'��/�N����������Ԯ�R���8��`��d8S��|�F��h���/S��=��n� A�?�Y�閖��i�N8�!��ȂU�H��I����K�e�ŋZz������Z

9 ETSI TS 102 361-4 V1.6.1 (2014-06)

B.3.1 Appended Data Binary FOMMEL.............ccueiiiieiieie e s e se et eae e e st e e e e aeseesseesreesneesseenseessesnsesneesseessens 207
B.3.2 Appended Data AAreSSING FOMMEL ........ccueieiiieieeieee e see e seeste e e st e s e e e e tessesnaesreesreesseenseensenns 209
B.3.3 Appended DalaBCD FOIMEL ........ccueeeeiieieeerieseesee st e seesteeaeeseesreeste e te e seesesseesseesseesaeeseenseessesssesseessenssees 209
B.3.4 Appended Data | SO 7 bit character SEt FOrMAL ...........ccoveiierieeee e e e sneas 211
B.3.5 Appended Data | SO 8 bit CharaCter FOIMEL............cccveuiiieeeiesiesieeese e se e sae e e et te e aesnaesneesreesneas 213
B.3.6 Appended Data NMEA (IEC B1162-1) TOINMEL ........ccvevirieieierieistesieesie ettt s see s 215
B.3.6.1 Short NMEA (IEC B1162-1) TOIMAL .......ccueiteieierteieeeste ettt sttt st st se e bbb e 216
B.3.6.2 Long NMEA (IEC 61162-1) format SPECITIEA .........euiuirieiririeeriiriese e 216
B.3.6.3 Long NMEA (IEC 61162-1) format UNSPECITIEA .......cc.erueiriiieeriiieiseseee e 216
B.3.7 UDT DMR TP FOMMEBL ...ttt ettt et st st ste e te et e e st e sbeesbeesbeebeensesneesaeesseenseenteentesnsesraesanas 217
B.3.8 Appended Data Unicode 16 bit UTF-16BE CharaCter FOIMAL...........ccoeererieererieeeie et seeeenens 218
Annex C (informative): Physical Channel Plan ..o 220
C.1  TransmissiON anNd RECEPLION ........coiiuiiiiiieieieieeee ettt e e en e nr e nne e 220
Cl1 R CBITIEIS. ...ttt ettt h ke bt b h e s et e s e b e eh e eb e e Rt ehe e e e e e b e eh e b e e bt eh e e e e e e nbeebeebeeneenee e et nes 220
Cli1 NOMINEl CAITIErS FrEQUENCIES.........eiceeeeeeiee ettt ettt e e s s e st e e beetesnaesneesaeesaeenseesenns 220
C.l11.2 FIXE ChannEl Plan.........ciiiiiiere ettt st et nesbe b ne e 220
C.113 Flexible Channel PLaN..........oo et e e bbbt ene e e 222
Cl1i4 Determination of Transmitter and Receiver frequency from CdefParms..........cccccvecvvceveene e ccenieniens 222
Annex D (informative): Control Channel Hunting Procedures.........c.ooveveieceecieiee e 223
[ 200 R g 0o 1 ot T o PN e = SRS 223
D.11 Resuming a TSCC hunt ChanNEl .............ooeiiiieoim B e B ettt 225
D.1.2 Commanded TSCC hunt ChanNEl ..........oouei b ek 50 et e e et e e be e beesbeeresnneenns 225
D.1.21 Conditionsto enter a Commanded TSCCAUNL. 20 .. e A et ettt e reesreas 225
D.1.22 Nominated Channel for the Single Chanfel HUNL..............c 8 it 226
D.1.23 Short HUNE SEQUENCE ... it st bt ettt sttt b ettt 226
D.1.231 Conditions to enter a Short ChanNElTHUNL..... o0 a5 e 226
D.1.24 Comprenensive HUNE SEOUENCE ... 00 e e S ey e enteesteestesseesseesteesteesseeseeeesseasseesseessesseessanssensnns 227
D.1.24.1 Conditions to enter a Comprehensive CRanAEl HUNE L. ...oveceeeece e 227
D.1.25 Receiver Sensitivity During Control Channelh ACQUISITION ........c.occveeieiicece e 227
Annex E (informative): Use of MSC and-SDLdiagr @ams.........ceveveeeereneeeeneseeee s eee e ses e 228
00 T g 0o 1ot o o S 228
T 0 Tor T o = S 228
TG T [ = (o) e SR 228
Annex F (informative): Bibliography .....ccooee s 230
[ T (TSP PSP 231

ETSI


��� ��/�қ8lw�������VJa0�?):J���C�9W�ƻ����Ve�©5_�����͋�z�Vs�U55=z����/l��j���4�w�;,<Y"�`d��Q`�R�4Q�g
6;��73������

10 ETSI TS 102 361-4 V1.6.1 (2014-06)

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://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

This Technical Specification (TS) has been produced by ETS| Technical Committee Electromagnetic compatibility and
Radio spectrum Matters (ERM).

The present document is part 4 of a multi-part deliverable covering.the Technical Requirements for Digital Mobile
Radio (DMR), as identified below:

Part 1.  "DMR Air Interface (Al) protocol”;
Part 2. "DMR voice and generic services and fagiljties;
Part 3: "DMR dataprotocol”;

Part 4: " DMR trunking protocol”.
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1 Scope

The present document contains technical requirements for Digital Mobile Radio (DMR) trunking systems operating in
the existing licensed land mobile service frequency bands, as identified in CEPT/ERC/T/R 25-08 [10].

The present document describes the trunking services and facilities protocol of a scalable Digital Mobile Radio system,
which coversthree tiers of possible products:

Tier I: DMR equipment having an integral antenna and working in Direct Mode (unit-to-unit) under a
general authorization with no individua rights operation.

Tier I1: DMR systems operating under individual licences working in Direct Mode (unit-to-unit) or using a
Base Station (BS) for repeating.

Tier 111: DMR trunking systems under individual licences operating with a controller function that
automatically regulates the communications.

NOTE: Tier Il and Tier 111 products encompass both simulcast and non-simulcast systems.

The DMR air interface complies with either EN 300 113-1 [1], EN 300 113-2 [2] or EN 300 390-1 [3],
EN 300 390-2 [4], that has been specifically developed with the intention of being suitable for all identified product
tiers.

The DMR protocol isintended to be applicable to the land moebileservice frequéncy-bands, physical channel offset,
duplex spacing, range assumptions and all other spectrum parameters without-need for any change.

2 References

References are either specific (identified-by date'of publication and/oredition number or version number) or
non-specific. For specific references;‘only the cited version applies. For non-specific references, the latest version of the
reference document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
http://docbox.etsi.org/Reference.

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

2.1 Normative references
The following referenced documents are necessary for the application of the present document.

[1] ETSI EN 300 113-1: "Electromagnetic compatibility and Radio spectrum Matters (ERM); Land
mobile service; Radio equipment intended for the transmission of data (and/or speech) using
constant or non-constant envel ope modulation and having an antenna connector; Part 1: Technical
characteristics and methods of measurement”.

[2] ETSI EN 300 113-2: "Electromagnetic compatibility and Radio spectrum Matters (ERM); Land
mobile service; Radio equipment intended for the transmission of data (and/or speech) using
constant or non-constant envel ope modulation and having an antenna connector;

Part 2: Harmonized EN covering the essential requirements of article 3.2 of the R& TTE
Directive'.

[3] ETSI EN 300 390-1: "Electromagnetic compatibility and Radio spectrum Matters (ERM); Land
mobile service; Radio equipment intended for the transmission of data (and speech) and using an
integral antenna; Part 1: Technical characteristics and test conditions’.
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[4] ETSI EN 300 390-2: "Electromagnetic compatibility and Radio spectrum Matters (ERM); Land
mobile service; Radio equipment intended for the transmission of data (and speech) and using an
integral antenna; Part 2: Harmonized EN covering essential requirements under article 3.2 of the
R&TTE Directive'.

[5] ETSI TS 102 361-1: "Electromagnetic compatibility and Radio spectrum Matters (ERM); Digital
Mobile Radio (DMR) Systems; Part 1: DMR Air Interface (Al) protocol”.

[6] ETSI TS 102 361-2: "Electromagnetic compatibility and Radio spectrum Matters (ERM); Digital
Mobile Radio (DMR) Systems; Part 2: DMR voice and generic services and facilities'.

[7] ETSI TS 102 361-3: "Electromagnetic compatibility and Radio spectrum Matters (ERM); Digital
Mobile Radio (DMR) Systems; Part 3: DMR data protocol”.

[8] IEC 61162-1: "Maritime navigation and radiocommunications equipment and systems - Digital
Interfaces - Part 1: Single talker and multiple listeners’.

[9] "The Unicode Standard"”.

NOTE: Available at: http://www.unicode.org/standard/standard.html.

[10] CEPT/ERC/T/R 25-08: "Planning criteria and coordination of frequenciesin the Land Mobile
Servicein the range 29.7-921 MHz".

NOTE: Available at http://www.erodocdb.dk/docs/doc98/official/pdf/Tr2508:pdf.

[11] ISO/IEC 646 (1991): "Information technolagy -- | SO 7-hit'coded character set for information
interchange”.
[12] | SO/IEC 8859 series (1998 2001):"I'nformation:technol ogy -- 8-bit single-byte coded graphic
character sets'.
2.2 Informative reférences

The following referenced documents are not necessary: for:the application of the present document but they assist the
user with regard to a particular subject area.

[i.1] ETSI TS 102 361-4 (All:versions): "Electromagnetic compatibility and Radio spectrum Matters
(ERM); Digital Mobile Radio (DMR) Systems; Part 4: DMR trunking protocol”.

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:
1:1-mode: 1 payload channel mode

NOTE: 1:1-mode supportsone "M S to fixed end" duplex call or one simplex call with an optional inbound
Reverse Channel using atwo frequency BS.

2:1-mode: 2 payload channel mode

NOTE: 2:1-mode supports two independent calls which may be either "M Sto fixed end" duplex calls or simplex
callsusing atwo frequency BS.

All_Unit 1Dn: range of MSIDsto address all MSin asystem (see TS 102 361-1 [5], annex A)

ambient listening: optional form of voice call where the called MS answers then may enters a proprietary listening
operation such as transmitting with the microphone mute open
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assigned channel: channel that has been allocated by the infrastructure to certain M Ss using channel alocation
command(s) addressed to those M Ss

NOTE: Anassigned channel may be allocated for secondary control purposes or for a circuit mode call.

asynchronous access. mode of operation whereby M S are permitted accessto TS by employing the polite protocol
defined in TS 102 361-2 [6]

NOTE: Inthismode MS are not required to listen to a TSCC to first determine their access rights.
Base Station (BS): fixed end equipment that is used to obtain DMR services
bearer service: telecommunication service providing the capability for information transfer between access points
burst: elementary amount of bits within the physical channel

NOTE 1. The burst may include a guard time at the beginning and end of the burst used for power ramp-up and
ramp-down.

NOTE 2: Two bursts with different length are defined for DMR. A TDMA bursts which has a length of 30 ms and
a Reverse Channel burst which has alength of 10 ms.

NOTE 3: For detailed burst definition see TS 102 361-1 [5], clause 4.2.1.

NOTE 4: A burst represents the physical content (channel), of\atimeslot.
call: complete sequence of related transactions between MSs

NOTE: Transactions may be one or more bursts,containing specific.call. related information.
Caller Lineldentity (CLI): ability to see who iscallingyou before ahswering the telephone

channel: inthe Time Division Multiple Access (TBMA) dlat structure arrangement a channel comprises the pair of
same numbered dlots on the inbound and_ outbound dupl ex freguencies

composite control channel: TSCC-that may temporarily.revert tea payload channel (if for instance the instantaneous
traffic exceeds that which may be accommodated by the available payload channels)

Control plane (C-plane): part of the DMR protocol:stack dedicated to control and data services

cover age area: geographical area within whichthe received signal strength from aradiating BS exceeds a specified
threshold value

dedicated control channel: TSCC that is continuously transmitted by a TS and never reverts to a payload channel

Digital M obile Radio (DM R): physical grouping that contains all of the mobile and/or fixed end equipment that is
used to obtain DMR services

direct mode: mode of operation where M Ss may communicate outside the control of a network

NOTE: Thisis communication technique where any MS (MS) may communicate with one or more other MSs
(M Ss) without the need for any additional equipment (e.g. BS).

downlink: process of transferring information in the outbound direction (TSto MS)

duplex: mode of operation by which information can be transferred in both directions and where the two directions are
independent

NOTE: Duplexisasoknown asfull duplex.

extended address: source or destination that is not an MS address (such asa PABX extension, PSTN number or
IP address)

First In First Out (FIFO): storage type that retrieves information in the order in which it was stored

fixed non-volatile storage: storage facility within aMS, the contents of which cannot be modified or added to by the
operation of the MS or its user
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