ETS| TS 102 939-1 V1.3.1 (2017-10)

= E >

TECHNICAL SPECIFICATION

Digital Enhanced Cordless Telecommunications (DECT);
Ultra Low Energy (ULE);
Machine to Machine Communications;
Part 1. Home Automation Network (phase 1)



2 ETSI TS 102 939-1 V1.3.1 (2017-10)

Reference
RTS/DECT-ULE272

Keywords

access, data, DECT, environment, IMT-2000,
intelligent homes & buildings, internet,
interoperability, interworking, M2M, mobility,
packet mode, profile, radio, synchronization,
TDD, TDMA

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

The present document can be downloaded from:
http://www.etsi.org/standards-search

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not 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
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

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.

© ETSI 2017.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are trademarks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
oneM2M logo is protected for the benefit of its Members.
GSM® and the GSM logo are trademarks registered and owned by the GSM Association.

ETSI


http://www.etsi.org/standards-search
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

3 ETSI TS 102 939-1 V1.3.1 (2017-10)

Contents

Intellectual Property RIGNES.... ..ot e e e e e eneene e 13
01 Yo (o SRS 13
A TeTo = I g orSY = 1011 070 ] oo | TSRS 13
gLl [N o1 o] o PSSR 14
1 o0 o< TSP PSP 15
2 REFEIBINCES ...ttt b e bbb b b et et e Rt e bt e b bt st et e b et et e st nnenr e b es 15
21 NOFMBLIVE FEFEIEINCES ...ttt ettt ettt eb et et ee s ekt s bt b e e bt e ae e e e s e bese e e bt s bt eh e ene e e e abeseeebeeaeene e e enrees 15
22 INFOrMELIVE FEFEIEINCES. ...ttt bbbttt e et et b e b e e bt e e e b e b sheebeemeene e e enbe e 16
3 Definitions, symbols and abbreViationsS ............ccoceeeiieieneseresee e 17
31 D= T 0T (0] 1 PR 17
3.2 SYIMDOIS. ... ettt et b et b e s e h e bt e e e Rt bt e e bt b A e Rt R e e e Rt e E e R Rt R R Rt Rt e et b et b n e 20
33 Y o] o= V7= 0] 21
4 DESCIIPLION Of SEIVICES......eeiiiiiiicic ettt st e st e e ae e st e s reeaeesbesreetesaeeneessesneetestennnens 23
4.1 ] = O I = W I LY == o | 23
411 110 e (0o (o] o FOO TSP T U PURTURURPRRIN 23
4.2 ULE PRBSE Lot s s s st ses s st s es s s s en s sees s sanssen s 24
421 Definition Of ULE PhaSe L.......cccoiieiiiieie ettt bbbttt b e et 24
4.2.2 Example of applications covered by ULE PhaSe 1 .......cccccoiuiiririinininieesie e 24
4.2.3 Physical layer, radio properties and SPECIIUM USE ........coueiriirirerieeee sttt 24
424 Coexistence With Other DECT SEIVICES ......oviieiieieeieeieee ettt ee e te e st sae e nee e estestesnestesneeneeeeneas 24
4.3 Example scenarios for DECT ULE PhaSE 1 ........cooieiiiieiiiieineesieese et 24
431 Security applications (fire and burglary @arms) .........cccceeceieiieneeseere e 24
4.3.2 Global Home control and dOMOLIC SCENAITO. ........eivirreriieiieieieie sttt st sb e e ene e 25
4.3.3 Energy and appliances Management SCENAIIO. ........uiiurruereereerieesteeseeeeeseesseesseesseesessseseessessseessessssnsesnes 26
4.4 Requirement specification for ULE Phase L.........coooiiiieiieeee sttt s 26
44.1 ULE PhEaSe 1 GEVICE TYPES. .. .uecuieiiee e iee st e sttt et ettesteestee e e teesteeseesaesaeesaeasseeseenteentessaesteeseeseenseensesneennes 26
44.10 LC T o1 o= TSP 26
4411 PP LYPE |1 "SENSOI™ ... e e e e 26
44111 GENETEl AESCITPION. ...ttt bbbt b et b et b e bbb 26
44112 Reguirements and functionalities for type | deVICES.........ccviieiiircree s 27
4412 PP YPe [1: "FaSt @CTUBLOI ......c.eeiiieeeeteet ettt ettt b e et b e ettt e et e b e e b e sbennenens 27
44121 GENETEl AESCITPION. ...ttt bbbt b et b et b e bbb 27
44122 Requirements and functionalities for type [l eVICES .......eovievivce e 27
4413 PP type [ "SIOW @CLUBLOI ... .eeieeie e cee ettt et ae et et e e e e e te et e sraesseesaeesneeeeenseenseeneenneesneesaees 27
44131 LT 0T = 0 == o o (o) o RS 27
44132 Requirements and functionalities for type [ deViCeS.........ccovvvve e ieeseese e 27
4414 ULE phase 1 cOMPHANt RFP.........oiiie ettt sne e e eenaesnaesreennees 27
44141 LT 0T = 0 == o o (o) o SR 27
44142 Reguirements and functionalitiesfor ULE phase 1 RFP ..........cccociiiininineeeeeseee s 28
4.4.2 U-plane interworking and protocol arChiteCtUIE............c..cciiirieiiece e 28
4421 ULE phase 1 protocol arChitECUIE............coiirieiiierecese et eb e 28
443 Performance ODJECLIVES........c.coi bbbt e et b e et b e 28
4.5 Technical featuresimplemented by ULE Phase L.......c.ooieiiiiiiiiiereeeie sttt 29
450 (€71 SRS 29
451 YN @ = Y= PSR R P S 29
452 D O - SO RTRSS 30
453 N LT S == ST 31
454 Interworking and APPHICALION TAYEN ..........c.oceeiiecieie ettt st teeteeeesneeenes 31
455 S o U 1TSS P SRS 31
4.5.6 MBNAGEIMENTE EINTILY ....eviietiiteiete ettt bt b e bbbt b e b et bbbt e b e s b et b s b et eb e b 31
5 Service and feature defiNITIONS. .........coceii et re et sne e e seeenes 32
51 ULE PRBSE L.... .ottt ettt et ettt et et e s ae e sheesteesbeeateaaeeeaeaebeenteenbeesteentesnsesnsesaeesaeesseanseentenns 32

ETSI



511
512
513
514
515
516
517
5.18

6

6.1
6.2
6.2.1
6.3
6.3.1
6.3.2
6.4
6.4.1
6.4.2
6.4.3
6.5
6.5.1
6.5.2
6.6
6.6.1
6.6.2
6.7
6.7.1
6.7.2
6.7.3
6.8
6.8.1
6.8.2
6.9
6.10
6.10.1
6.10.2
6.11
6.11.1
6.11.2

7

8
8.1
811
8.12
8.2
821
8.2.2
8.2.3
8.24
8.2.5
8.3
831
832
8.3.3
834
8.35
8.3.6
8.3.7
8.3.8
8.3.9

4 ETSI TS 102 939-1 V1.3.1 (2017-10)

PHL SErVICe AEfiNITIONS ..ottt bttt b ettt b e e et e et e b eb e e e ennennea 32
MAC SEIVICE AEFINITIONS. .....eoeeiieiieee bt b e bbbt e e e et sbeeb e s e enneneea 32
DL C SErVICE AEFINITIONS. ..ottt bttt e b e bt bt ae e e e e e e e e besbeeb e e e enneneen 34
NWK FEEIUIE AEfiNITIONS. ... .ctitiieieeeeiieee ettt bbbttt e bbbt e e e et sbesb e e e enneneea 35
Application feature dEfiNITIONS .........ccciiieiee et sre e reeae et e enaeeraesreesneas 35
Management Entity (ME) defiNitiONS..........cooieiieiice ettt e 36
U-plane service and interworking definitionS............ocoieiiiiien e 36
ULE 1 device types defiNitioNS..........coeiiiriiieeieeee ettt bbb 36
Profile SPECITiC FEQUITEIMENTS. ..ottt e nr e 36
(€T 0T PSP O PP R PRUSROTRP 36
SPECITIC CONVENTIONS. ... .ceitieiieieee ettt s et e st e st et e e e e teeseesseesaeesseeseeeaeaneeaseesseenseanseentenneesneessensnnas 37
Use of symbolsin sUpport StalUS tAIES ..........cceceiieicieieece e 37
DECT ULE Phase L GEVICE LYIES.....cueeieiieieesiee st et eteetesteasteestees e estesseesseesseesseeseanseasssssenssesssesssenssesnsessssnns 37
Types of devices supported by the present dOCUMENT............ocveieeieeri e 37
Specific procedures for SPECITIC AEVICE LYPES.........cov et 37
Physical 1ayer (PHL) FEUITEMENTS. ......c.oiiieeieeieiereeeet sttt b et sa et s s bt ene e ens 38
PhySiCal 1QYEr (PHL) SEIVICES.......i ittt sttt sttt b e et b e bbb 38
MOAUIBETION SCREIMES ...ttt sttt a et e e st e ae s besaeese e e e e e eeseeseesaeereeneenseneens 39
PHL service to procedure MapPiNg.........coe eeerereeerte sttt st s sie st e st se s sbese s sbesee e sbessenessesseneens 39
MAC [QYES TEOUITEIMENTS .....ccveeeieeterteieet sttt ettt eb e es b e st b e es e sb e se e s e b e e e b e bt s e st eb e s e bt e bt s e e e bt ne e e enenb e e ens 39
IMAC JAYEN SEIVICES ...ttt ettt sttt b et b et b e e h e b e be b e b e e b et e bt b e st e b e se et eb e b et eb e b 39
MAC service to proCedure MaPPING ........veieerreerieeeeeeeseeseeseestessaeseeseesseesseesseasseassessasssesssesssesssesnsssnsssnes 40

D ] I O 1= 44
D O F= Y= g oo S 44
DLC service to proCedure MaPPiNG .......coveceerueeeeeeeseesteeieetessesssessseesseesseesseessssssessesssesssesssesssesssesssssnsesses 45

AN LAY G = Y 46
(€71 PR 46

N LT S = 0SSP 46
NWK featureSto proCedUreS MaADPING ... ..o ceuerrereertrtereeesrereeiesseseesesressesesbessesessessesesbessesessesseesbessenessessenens 47
APPHICALTION LAYET ...ttt ettt ettt ettt eb bbb e bt s b e e bt b et e bt se et eb e sheneeb e se et eb e se e e ebesbe e ebenrennenens 49
APPHICALTON FEBLUINES. ..ottt b et b e bbbt bbb e bbb 49
Application features to procedureS MAPPING. .. .......e reerrerterereriereriessersese et sbe s sbessesessessesesseseeneens 49
Distributed COMMUINICELIONS........cc.eeiiiite ettt etttk e e bt se e e e e e b she e e b sresbesaeene e e enrees 50
Management ENLITY (IME) ... .ooce ettt sttt e et esstesaaesaeesteensesneesneesneesne e seensenns 50
Management ENtity (ME) SEIVICES .......uoiie ettt st e st e e et e e teeteeneesneennes 50
Management Entity (ME) mode to procedureS MapPing .........ccceiueieeieeieeseeseeeieseesseeseesseesseesseessssneesnes 50
U-plane services and interworking reQUITEMENTS .........c.ceeiieieereerieseeseeseeseeesae e seesreesreesseesaesseesseenseensenns 50
U-plane and iNtErWOrKIiNG SEIVICES ........oieeiierieeie et etesee e e e e stesae e e e saeesteeaeesaesseesseesteesse e seeseensesnnesnns 50
U-plane and interworking service to procedure MapPing .........ccoeeeereeerereesereeeseseee e 51
Profile specific procedureS deSCIIPLION ........cceiiiieriieee ettt neenee e 51
Physical Layer (PHL) PrOCEOUIES .........cciiirieieeeeeeee sttt nr e e 51
Supported Modulation types and SCREMES ........ccueiie e e et e e s e naesnaesreenreas 51
GIFSK MOAUIBLION ...ttt et ea ettt b e s bbbt bt e e et e e e sb et e sbesbesneense e ennas 51
MOAUIEETON SCREIME LAttt e ettt b bbb et e e e e e besbesb e e e enneneea 51
SUPPOItEd PHYSICal PACKELS........c.eitiieiiiteieeieete ettt ettt e et b e bbbt nb e b 51
PhYSICEl PECKEL P32........eeeieiee ettt b et b e et b e et b e bbb 51
Use Of PhySICal PACKEE P32 ..ottt 51
PhySiCal PECKEL POD..........cuiitiiiteiteeete ettt ettt b e et b e et b e et b e et bene et b e e et b e s 52
Transmission and use of Physical Packet POO ...........cccoiiiiiirieenee e 52
Reception of Physical Packet POO............cccoiieiii e 52
GENEral PHL PIrOCEAUIES ........ocuiieeieeeeec e et e te e e ee st e s te e te e st e estesseesseeste e teenteaneesneesseesseenseanseensenneesneennensnens 52
General radio FEQUITEIMENES. ........ccueieeieeseeseeee st et e st te e tesseesraesteesreesteeeesseesseesseenseesseesaesseesseessensesneennes 52
Ra0I0 FECEIVEN SENSITIVITY...eeiiiiiieicieeee ettt e e e e e e e s re e teenbeentesraesteesteesseeseenneeneeenes 52
A 1= Lo SRR 52

S T [ gTo oo 1 TS T o] g 1o U= (= o 1 o) o U SPST 52
Physical channel avail@Dility.........cocuviceiiiiece ettt e e e 53
SYNCHIONIZELON WINTOW ...ttt ettt b etk b et b e sb e e bt b e e ebesb e e ebenbennenea 53
Minimum Normal Transmit POWES (NTP).......ccoiiiiieieee et 53
POWEN MaNAGEIMENT...... .ot e e s e r e b n e e e e 53
Fast NOPPING FAOIO ...ttt bbbt bbbt e b e et b e bt et b e 53

ETSI



5 ETSI TS 102 939-1 V1.3.1 (2017-10)

9 Management Entity (ME) PrOCEAUIES.........ccviuiiiie et ceete st eee sttt saesreeseesbesaeestesreenesreenaenresreas 53
9.1 ULE Phase 1 MaNAJEIMENL ........ccuiieeieeiieeieeteseesteesteestee e ssessaesseesseesseasseenseassessessseesseessesnsessesssessseesseassesnsenns 53
9.1.1 ULE phase 1 connection and resources ManageMENt ..........cciuereerueereerieeseeseesseessessessesssessseessesssessseseesnes 53
912 SHAY BlIVE PrOCEAUIE. ..ottt ettt et b ettt st h b e st b se et b e se st eb e e eb e s b e e et e sbeneebenbennenea 54
9.2 Channel selection and collision avoidanCe ProCEAUIES............coeiiireirere et 54
921 Overall architecture of ULE channel SeleCtion ProCESSES.........ciieiririririieeerieeeseee s 54
922 Process MO (RFP Side pre-SEl €CHION PIrOCESS) .......c.vivirieirierieierie sttt sttt s sbe et sb e 54
9.2.3 BroatdCast MECHBNISITI .......c.eiiiiereeeese ettt e e be s ae et s e e e e eeseesbesaeeseeeeseeseesaesseeneenseseeas 55
9.24 Process M1 (PP side channel SEleCtion ProCESS)........cocriirieirierieeee ettt 55
9.25 Setup attempt and evaluation Of FESPONSES .........ccuiiiirieieee ettt e st re e teeeeeneeenes 55
9.2.6 Process M2 (collision handling/collision avoidanCe ProCESS)........cueruierureceeeeeseeseeiesesee e e eseeseesnee e 55
O Y N O P Y= g o 0o = o =SSR 56
101 LT 0T PRSP 56
10.11 Frame and MUILIFIAME SITUCLUME..........ooeeeeere ettt sttt se e tesaesse e e eneeneens 56
10.1.2 BT MBIDPINGS. .ttt et bbbt bt b e ae b e bt b e R b e R bR R b et bbb n et 56
10.1.3 E/U mux modes and B-field identification (BA) DItS ... 56
10.12.3.0 LT 01 P RRRSUSRO 56
10.1.31 E/U mux modes and B-field identification (BA) bitsfor C/O DEArers.......ccoeviveneinennencnecreeenens 56
10.1.3.2 E/U mux modes and B-field identification (BA) bitsfor C/L (dummy) bearers..........ccceevecvvcinreenen. 57
10.1.4 o = 11010 1 o T 57
10.1.5 [T o] goe] g 11 () TSP 57
10.1.6 RFP idl© rECEIVEr SCAN SEQUENCE. ... .eeieeeieeesteete et eeteestesteesteesteetesssesseesseesaeesseenseasseasensseassensesssesnsesnsssnsesnes 57
10.1.7 FABNEITIES ...ttt bbbt bR e bR Rt e b b e e R st e Rt e r et n e 57
10.1.8 Q1/Q2 setting for ULE DUMIMY BEAIES .......cceeiieeieeieiee e sieesteete e snees e teestessesseessaesseesseensesseesseensesnsenns 57
10.2 THME MUITIPIEXENS. ...ttt b et bbb e bt b s e b e bt e bt e bt se e bt e b e re ekt s b et et e se e e ebesb et ebesbennenens 58
10.21 A-TIEID MUITPIEXEN ...t b bbbt b et b e bbb 58
10211 Tall MUILIPIEXEN (T-MUX) ..ttt bbbttt b bt b e 58
10.2.1.2 Y = 11 T (=g ) 0= o RS 58
10.2.2 B-field control MUltipleXer (E/U-MUX) ......cooiiiiiieneeeee ettt 58
10221 B-field control Multiplexer (E/U-MUX), DasiC MOOES.........cccoirrirerieinienieeee et 58
10.2.2.1.1 U-type Multiplexer fOr C/O DEAIErS ........ccoii ettt 58
10.2.2.1.2 E-type Multiplexer "al MAC control” for C/O DEArErS ......cccvvceevcee i eie e eee e 58
10.2.2.1.3 E-type Multiplexer "no-B field” for C/O DEarers ... 58
10.2.2.1.4 E-type Multiplexer "al MAC control” for C/L (dummy) DEArers........ccvevveeeeeeseeseenese e 59
10.2.2.1.5 E/U-MUX PHOFILY SCHEIMA. ... .eiiiiieiie ettt eee sttt e e st e e e te e e enteenaesnae e enseeneesnnennes 59
10.2.2.1.6 B-field identifiCationS (DASIC) .......coueerririeietirieeetr e 59
10.2.2.2 B-field control Multiplexer (E/U-MUX), Cr MOOES .......cccoereiririeesie sttt 59
102221 E-type Multiplexer, all modes (OVer C/O DEAIErS) ........cccivireeeriiieereeerees s 59
102222 E/U-MUX Priority SChHEMAL .....c.eoiiieiicieeee e 60
10.2.2.2.3 B-field identifiCationNS (Cr) ..coveeeerereererenieeririeere sttt sttt b e et b b sae e ae e 60
10.3 Downlink DroadCast (A-TIEIA).......oo e bbb e 60
10.3.0 (€7 07 - OSSP TSP PSPPSR 60
10.3.1 N 001552 0 OSSR RPTR 60
10.3.2 L0 1015552 o =TSP P PR URRPRN 60
10.3.2.1 Q7 - StatiC SYSteM INfOIMELTION. ... ... iiiece et e te e s esre e teenreennenreesreeneees 60
10.3.2.2 Qr = FP CAPBDITTIES ...ttt 60
10.3.2.2.1 Standard FP CapabilitiES .........ceriieiiicerrees s 60
103222 Extended FP CapabilitieS..........cviiiiiriieee e 61
10.3.2.2.3 Extended FP CapabilitieS PAIT 2 .......coiiieiiiieerieeree e 62
10.3.2.3 Q7 - SARI ISt CONLENES. ... ettt ettt st ae e e e se e st e s beseesbesaeeseeneeneenseseesbesaeeseeneenseneens 62
10.3.24 Multiframe NUMBDEr (A-FIEI) ..o e e 62
10.3.3 Reception of downlink broadcast (A-fIEld) ..o e 62
104 L 0T Tl o] 0= = L SR 63
10.4.0 (€1 07 - ST PSP RPPUR PRSP 63
104.1 Paging MESSAJE FOMMELS.........ccueieeiie st ese ettt e e et e et e e e s e e saeesreesse e se e seeneestaesseeseeseensesneennes 63
10.4.1.0 GENETA ...ttt E R R R R R R R R e R bR bRt r e 63
104.1.1 FUll page MESSA0E FOMMIAL........cceeiiee ettt teeee s e e eateesaeenaesneesreesanas 63
104.1.2 Short Page MESSAJE FOMMEL ..........ceeiierieece ettt ae e s e saeesaeeeeenteenaesneesreesnens 63
104.1.3 Zero length page MESSAgE FOINM@L.........c.uiviiiireiieer et b e 63
104.14 MAC layer information in zero and short length paging MESSAgES..........cevereeririeene e 64
10.4.1.4.0 (€7 0 USRS 64

ETSI



6 ETSI TS 102 939-1 V1.3.1 (2017-10)

10.4.1.4.1 e S = 11T 64
10.4.2 MAC layer information MeSSAgES PrOCEAUIES...........ccuerteerieerteeieseeseeseesseesseeseeseesseesseesseessesssesssesnsssnsesnes 65
10.4.2.0 LC T o1 - TSRS 65
104.2.1 Blind slot information fOr CirCuit MO SEIVICE .......c.eceiuiiereeieeee et 65
10.4.2.2 Bearer handover/replacement iNfOrmMation.............ooveiieeecece e e 65
10.4.2.3 (O 1 gTc 0T = g 001 (o) o TS 65
104.24 Recommended other DEarer POSITION...........coiiiiiieeree bbb 65
104.2.5 DUMMY OF C/L DEAIEr POSITION ....coviiiietiiteieeieete ettt st b b et e e b b e enea 65
10.4.2.6 CIL DEAMES POSITION. ...ttt ettt ettt bt b e bbb bbbt bt s st b e bbb e s e st bt b e e eb e e ens 65
104.2.7 RFP-status and MOAUIBLTION TYPES......cveeitiriiietesiereeiesie ettt sttt sre st sb e s sbe e sbe et sa e b b nnenens 66
104.2.8 Blind slot information for packet MOOE SEIVICE .......c.ciirciiiriceieee et 66
10.4.3 L T 1o T 00t o (U] = 66
104.3.1 @t == o T o o OSSPSR 66
10.4.4 L T 7o [0 L= = o R 66
104.4.1 [N T T 0 I L1 0o SR 66
105 ULE DUMMY BEAIEr PrOCEUUIES..........ecieciieeeesteesteeteeestestesaese e saeesteeteestesneessaessaesseesseenseeneesneesseesseanseensenns 66
10.5.0 (=0T o SO PRPSPPSN 66
1051 N P T PSP 66
10.5.2 L@ =0T PR 67
10.5.3 U T P RRN 67
1054 RECEDLION OF IMESSAGES ...ttt ettt b et b e et b e st b et et besb bt b e st et b e s b et ebe b 67
1055 Operation iN UNTOCKE MOUE........c.oiiiiriiieste et b et b e e 67
10.6 ULE PQING PrOCEAUIES ...ttt sttt e bbbt bbbt bbb st b et eb e b 67
10.6.0 (=0T o SO PRPSPPSTN 67
10.6.1 PU Paging M ESSage FOIMMIELS ......ccieeriieiieeiieieeteestee e e e e ae s ee e ste e steesae e e e saeesseesseenteenteeseessaesseesrennsesneesnnennns 68
10.6.1.0 LC T o1 - TSR 68
10.6.1.1 Pu MeSsage GENEral TOMMEL ........c.eccuieieeie ettt e st et e e e e tesseesseesneesneenseenseenneans 68
10.6.1.2 Control fIeldS SFAISFD ..o e e 68
10.6.1.3 (@7 N 1T o TSP PTOSRPRPTRN 69
10.6.14 SUBFTEIA A GBI ....ccveeeee bbbt b et b et b bt na e ens 69
10.6.1.5 S 00 1T o = e = = TSSOSO PERRURR 69
10.6.2 Paging DesCriptors fOr ULE PaginNg .........cooeererieiririeeeie sttt sttt sbee st 69
10.6.2.1 Basic concepts of the ULE Paging SYSEEM ......c..coveiiirieeriereeeinie sttt s sbe s sre s e s seeneenens 69
10.6.2.2 Basic 0peration Of the AESCIIPLOIS..........ctiiieire et b bbb e snene 70
10.6.2.3 PN ¥oTor= 1K) g o0 (=S o g ] oo = PR 70
10.6.2.4 Format for descriptorSin ULE Phase L......cccoieeiieiiieiecie et ee et sna e nnees 71
10.6.2.5 DeSCriptorSiNULE PRaSE 1 .......ociieie ettt ettt s e sneeneenteentesnaennaesnaennnns 72
10.6.2.5.1 1S o (0] o [ 72
10.6.2.5.2 Descriptor detailed deSCriPLIONS ........cccveciieiieiesiese e e et e st e e e aeeaeeneeenes 72
10.6.2.5.3 Additional conventions for ULE phase 1 deSCriptors........coveiieieeseere e s 73
10.6.3 The CA Mask MECHANISIM ...ttt et et s e e e e e et e sbesaesneenee e eneees 73
10.6.3.0 LT 01 P RRRSUSRO 73
10.6.3.1 CA MASK GNU CA GrOUPDS......eeterteeeierterieieete sttt se et et ae sttt sb et ebe st e seebeebeseebeebeseeseebeseeseebeneebesaeeebesbennenea 73
10.6.3.2 SUDSCITPLION 1O CA GrOUDS ...ttt ettt ettt sttt b e bt b e bt b et b e b s e s e b et e e b e e e enis 73
10.6.3.3 Action after recaiVing the CA SIGNal .......cccciiiiii i 73
10.7 CONNECE 0N IMANAGEITIENL. ... vt ieeaeete ettt sttt sttt sttt et b et be s e et b e s e et e bt s e e e e b e s b et e b e s e e st eb e st et ebesbe e enenbe e e 74
10.7.1 (oo Lo I @0 0T= ot (0] 0 IS (o S 74
10.7.1.0 LC T g1 - TR 74
10.7.1.1 ULE logical connection setup - eXpliCit ProCEAUNE...........ccueieeiiesieseeite s see e e e eae e e sseeseees 74
10.7.1.2 ULE logical connection setup - procedure for ancillary CoNNeCtions.............ccoecvvveeneereeiesieseeseeseens 74
10.7.1.3 ULE logical connection setup - impliCit PrOCEAUNE..........c.ccuiiieiee et e e 74
10.7.2 Logical CONNECLION REIEASE ......cccvieiicee ettt s sae et e et eraess e e te e be e teenseeneesneennes 74
10.7.2.0 LT 01 P RRRSUSRO 74
10.7.2.1 ULE logical connection release - eXpliCit PrOCEAUNE..........coeieerierieerieeeie ettt eenens 75
10.7.2.2 ULE logical connection release - procedure for ancillary CONNECLoNS............cccvereerineeenencenieneenens 75
10.7.2.3 ULE logical connection release - impliCit ProCeAUIE...........ooeiiirieiierre e 75
10.7.2.4 ULE logical connection release - abnormal ProCEAUNE ...........coereiierieineree st 75
10.7.3 Connection SUSPENd @NA RESUME.......ccuuiiiiie e iie ettt se s ae e s ste et e e e s e e sseesseesteeste e e e seeteeneesneennes 75
10.7.3.1 LC T o1 - TSRS 75
10.7.3.2 IS0 o= oo TSR 76
10.7.3.20 LCTC g1 - ST 76
10.7.3.21 Entering in SUSPENAEd SEALE ........cccveiee et e et nae e teeeeeneennes 76

ETSI



7 ETSI TS 102 939-1 V1.3.1 (2017-10)

10.7.3.3 RESUMIE. ...ttt et sttt s e etk st e e et s A e e et e e b e e e b e e beneebesbe e ebesbe e ebesae st ebenbeneenens 76
10.7.3.3.0 LCTC g1 - PSS 76
10.7.3.3.1 Resuming a suspended CONNECLION ..........c.ccueeierieiie e e sree st e e e sre e be e e eeessaesreesreesaesnansneesnes 76
10.7.3.3.2 FT INItIEEA FESUME. ...ttt b et a et e b e et besb b e aeene e e e e e 77
10.7.4 Other ConNECtion MOITICAIION .........ooiiiiieeeee e bbbt e eb e e e 77
10.7.4.0 LC T o1 - TSR 77
10.74.1 Yoo RS 77
10.7.4.2 Connection modification to change service type, ot type, modulation type or adaptive coderate..... 77
10.74.21 Connection modification to change MAC SErVICE LYPE........coueiririerrireee et 77
10.74.2.2 Connection modification to Change SOt tYPE ......cc.eevirieiiiriee e 78
10.74.2.3 Connection modification to change maximum MAC packet lifetime.........c.coeovnerninenecciene 78
10.7.4.2.4 Connection modification to change the modulation scheme and adaptive coderate....................... 79
10.7.4.25 Use of ATTRIBUTES T.reg/cfm in connection modification.............cccevvevviceseesieseese e 79
10.8 Other MAC CONIOl PrOCEAUIES.........eevieeieeieiieseesee st ste e te e st e st este et e e e e stesseesaaesaeesaeesseenseenseenseesaeeneessenssens 79
10.8.1 L0 1072 1 o 11 o) PSP 79
10.8.1.1 RFPL NANASNAKE ...ttt sttt ettt e et b e se et e sbe e et e saeneebesbeneenens 79
10.8.1.2 [ I = o [UT= T Yoo = (o) SR 80
10.8.1.3 BEAIer QUAITLY FEPOIT ... ..ottt sttt b e e b e bbb e b e s b e e ebesae e b e sbennenea 80
10.8.14 A-CRC NBNASNEKE........c.eeetiuiieteirieiee ettt sttt st et eebe e e et e e s e eb et bebese e et eneseebe e seebenesaenenen 80
10.8.2 PhysiCal Channel SEIECTTION .......c.couiiiieeee bbbt sb e 80
108.2.1 Channel selection for the ULE packet data CONNECLION..........ccceiriiieeirieirerieereseeesieee s 80
10.8.2.2 EXCEPUIONG] CASES .....veeeueeteiteeete ettt sttt b bbbt b e b e bt b e s e bt e b e st eb e s b e e ebenbene bt nbennenea 80
10.8.2.3 Channel selection for the Service Call and other circuit mode CoNNECtioNS ..........ccccveeeeeeeieieneneiene 80
10.8.3 A-field MAC Bearer replacement ProCeaUIe (IMIT) ..c..eeieeieereeeieeiesieseeseesteesteesaeeeesseesreesseesseeseensesneesneas 81
10.84 Dummy bearer replacement ProCEAUNE...........c.iiee e se et ae e e e te e e e teeeesneeenes 8l
10.8.4.0 LC T o1 - TSR 81
10.84.1 (@ 0T Yoo 11 o) TS 8l
10.8.4.2 S0 (U= 101 SR 8l
10.9 A-field (M) Advanced Connection CoNtrol ProCEAUIES..........cooveiiieieeieseeseeseese e sae et esreeneeas 82
10.9.1 (€71 PR 82
10.9.2 PT initiated A-field advanced DEarer SEUPD.........ccoo i 82
10.9.2.0 LCTc 0T | 82
109.21 M 8CCESS FEAUESE IMESSATE ... .ceuviuririie e sieesiee st et se e e e s ae e b e s se e sae e s a e e s b e e s b e s ae s e e saessaeesaeesnesneenneens 82
10.9.2.2 Mt AttributeS T.req/CiM MESSAgE ... ..ottt bbb 83
10.9.3 A-field CONNECLION/DEAIEN FEIBASE ...ttt st sr bt ae e s 84
10.9.3.0 LC T g1 - TP 84
10.9.3.1 1S o SRS PP S 84
10.94 A-field bearer NANAOVES FEOUESL...........cciieieeeee ettt ae e st e s ae et e et e sreenaeenteenaesneesreesnens 84
10.9.4.0 LC T g1 - TR 84
1094.1 1S o[ SRR PP 85
10.9.5 A-field conNECtion haNAOVEr FEQUESE .........c.oiuiieiriiieerie ettt 85
10.95.0 LT 01 P RRRSUSRO 85
10951 VT IMESSATE .. ... ettt st e e s e e b e e e s s a e e s h e e s a e e s a e sa e s e e s e e sae e sae e sre e neeneens 85
10.10 A-field (M+) Expedited operations for Advanced Connection CONLIOl...........ccoovrereriererenie e 86
10.10.1 (€71 P RS 86
10.10.2 M+ advanced control messages for expedited OPEratioNS ..........c.eoeeerieiererenere e 86
10.10.2.1 SUPPOIEA IMT IMESSAGES .....veeveeueeeeiesteesteesteesteestesteseesseesseeteesseassesseesseesseesseansesneesssesseeseensesnsesseessenssnen 86
10.10.2.2 GEA TrANSMISSION ...oviiiiiiit bbb bbb 86
10.10.2.3 Reason codes in "expedited release” and "ready for release” meSSages. ... ..cocvveveeerienicevenecneneeiens 86
10.10.2.31 Reason codes in "expedited rel @aSe" MESSAGE.......c.uciiirieiririeerie et 86
10.10.2.3.2 Reason codes in "ready for rel@ase’ MESSAJE. .......ucvriririeiree s 87
10.10.2.4 Operation codes in "Null or GEachannel transmission” MESSAGE.........c.cuveveiinciiiieieinieseie s 88
10.10.3 EXPEAItEd PrOCEAUIES.........oeciiitereeieste ettt et b e et b e bbbt e b e bbbt b b 88
10.10.3.0 LCTc 0T | TSR TRTS 88
10.10.31 Procedure for Single-burst SEtUP and rEl@aSE ...........ciiiriiiie e 88
10.10.3.2 Procedure for MUITi-BUISE SEEUD ......coviiiiee e bbb 89
10.10.3.3 Announcement "Ready fOr REIEESE" .........ooi e e 89
10.10.34 General Expedited Rel€aSE PrOCEAUIE.........ccviiieeie e ettt see st steete e e e e teetesnaesnaesreesaeas 89
10.10.35 Single-message expedited rel€ase PrOCEAUIE ...........c.viieeieriee et e eneees 89
10.10.3.6 Abnormal expedited rel€ase PrOCEAUIE............uoieece e te e s sreesneenseenneens 89
10.104 EXPedited PrOCEAUIES USE CASES........eeieeieeiteete et eeeesteesteesteesteestesaesessseesseesseesseenteensesseesteeseesensesnsesnsesnes 89

ETSI



8 ETSI TS 102 939-1 V1.3.1 (2017-10)

10.104.1 GENENE] USE CBSES ...tttk ettt bttt eb et a et e b e e s bt b e s bt e bt e st e s e e e e b e e ke e Rt eb e e aeeheene e s e b e sbeabesbeebe e e ennennens 89
10.104.1.1 Single Packet Data TranSfer - SUCCESS ....ccuiiieieeieerie e seeseesteesteeaesreesreeste e teesaessaesseesseesseenseensenns 89
10.10.4.1.2 Single Packet Data Transfer: error/abnormal CASES..........cveueevereerieeese e ee e ssae e e sreenreeee e 90
10.10.4.1.3 O L = ol e R D = I = = TSR 92
10.10.4.2 C-Plane relalE0 USE CASES .....eiuieirieieetieieseesee s ee st e ste s ree s e sreeste e te e e estesseessaesseesseessesneesneesneesseenseensenns 102
10.104.2.1 Multi Packet Data Transfer: FP requested C-plane traffic only - SUCCESS........cccvvveveerieeierennen, 102
10.104.3 StAY AliVE FElBIEH USE CASES ......ecviteeetereeeete sttt ettt ettt st b e et eb e et b e se st eb e e eb e s b e seebesbeseeneas 103
10.104.3.1 PT initiated stay alive with transmission of Gra from FT ..o 103
10.10.4.3.2 PT initiated stay alive - the FT changes the procedure to start a C-plane procedure.............c....... 104
10.10.4.3.3 PT initiated stay alive - the FT changes the procedure to send U-plane data...........cccoceveerieneenene 105
10.104.4 Failure and RetranSmMiSSiON USE CASES.....ccueeuerueruieierieieriestestesseeseeseeseeseesseseesseeseeneesesssssessesaessessenseses 106
10.10.4.4.1 Setup Failure and Retransmission EXAMPIES.........cciveiierieiiee et se e 106
10.10.4.4.2 Release Failure and Retransmission EXAMPIES .........cccuviierierieereese et 108
10.10.4.4.3 Errorswhen in TBC "CONNECIEA" SALE......cc.eeierieieieieterie ettt s 111
10.10.4.4.4 INtruSion and INEEITEIENCE USE CASES .......eivirreruieiieiete sttt sttt sttt sb e et bbb ene e ennas 112
10.10.4.4.5 Errorsin rel€@aSe PrOCEAUNES .........c.eiueiie e siee st et ete et e st e te e e e e e steeaeseesreesseesseenteenseeneesnaesnaesneas 114
10.10.4.5 Datatransfer use cases showing the response to the BCK bit and to transitions between BA
o 00 =S RS 115

10.104.51 Multi Packet Data Transfer: FP traffic only (3 U-plane packets) - SUCCESS........cccvvreerenenenienens 115
10.10.4.5.2 Multi Packet Data Transfer: FP traffic only (3 U-plane packets) - Retransmission .............cco.e.... 115
10.10.4.5.3 Multi Packet Data Transfer: FP traffic only (2 U-plane packets) - running empty .........c.ccoccveeeeee 116
10.10.454 Multi Packet Data Transfer: FP traffic only (3 U-plane packets) - Retransmit after 'no

advanCe' (AUE TO CONGESLION).......ueeeuirtieeiertere ettt ettt sttt b bbbt b eb et nee e 117
10.10.4.55 Multi Packet Data Transfer: FP and PP send 2 packets each - Congestion in 'Ready for

RS2 S S = S = () PSR 118
10.10.4.5.6 Multi Packet Data Transfer: FP and PP send 2 packets each - Congestion in 'Ready for

RSz S S = S = () SR 119
10.104.5.7 Multi Packet Data Transfer: FP sends 2 packets and PP sends 3 packets - Congestionin

'Ready FOr REIEASE tranSFEr (1) ...vecveieiee ettt s s sne e e 120
10.10.4.5.8 Multi Packet Data Transfer: FP sends 2 packets and PP sends 3 packets - Congestion in

'Ready FOr REIEaSE transfar (1) .....oevieeeeeeee s 121
10.10.5 Use of reason codesin "expedited release” and "ready for release” messages........coccovevevenenieenenienene 122
10.10.5.1 Use of reason code "normal bearer rel@ase” ..o e 122
10.10.5.2 Use of reason code "hase Station DUSY" .........coiiiiiiieie e 123
10.10.5.3 Use of reason code "unacceptable PMID/Unregistered PMID" .........c.oooveieiiececcece e 123
10.10.54 Use of reason code "SWitCh tO CIFCUIT MOOE"..........coeiiiiieriiie e 123
10.10.5.5 Use of reason code "Stay in LCE paging detection MOUE" .........ccccvveeveereesie e 124
10.10.5.6 Use of reason code " Stay in higher paging detection MOdE”............ccceveeveeceeiesie e 126
10.10.5.7 Use of reason code "Setup again after NframeS” ..........ooveieeieeie e e 128
10.10.5.8 Use of reason code "No such connection/Virtual CirCUIL" ...........ccceveiirerineneneeeee e 129
10.11 SIOt YPES BNA SIOL USE ...ttt bbb st b bbbt 129
10.11.1 T S o OSSO 129
10.11.112 (€= 3T TSRS 129
10.11.1.2 USe Of fUll SIOt iN C/O DEAMENS....c. ittt sttt e et saeene e e et ee 130
10.11.1.3 Use of full ot in C/L dummMy DEBIEIS.......cccoiiieiesiereeies ettt 130
10.11.2 S 070 S o) PP RSN 130
10.11.2.1 LCTC o1 - TSRS 130
10.11.2.2 Use Of Short SOt iN C/O BEAIEIS ..ot 130
10.12 [ ChANNEL SEIVICES ...t e bbbttt e e bt bt bt e st e a e e e e b e s besheeb e e e e e e neenas 130
10.12.1 Protected | channel error_COMECE SEIVICE.........viue ettt sreesneenreeneens 130
10.12.1.0 LCTC o1 - TSRS 130
10.12.1.1 L0 Lo TE = = U oo 130
10.12.1.2 BAIEN TSEL ... ettt ettt h et h e h e e e e e e a e R R e e eane e s Eeeaane e ebeeeneeeneeeree s 130
10.12.2 Lifetime management with TWO separate maximum MAC packet lifetimes...........ccocvereinineineneenn 131
10.12.2.0 (€= 0T PR STPUSTTPTN 131
10.12.21 OpPEration Of thE COUNLES.......c.eitiiiiiitireeieite ettt ettt et eb b e b et b e ebe b nneneas 131
10.13 LT o= 1 U PRRRRR 131
10.13.1 GEA CHANNEL TBEA. ...t e b et bt s et e e et e sb e e e eneeneen 131
10.13.1.1 Gra ChANNE! trANSMISSION ..ottt ettt b bbbt a e e et e sr b e bt eb e e e e e 131
10.13.1.2 (TN 0= = B =0T o (o] o SRS 132
10.14 (O ot g7 g7 [T o 1= 1o o 1 132
10.14.1 L@y ok o= OSSPSR 132

ETSI



9 ETSI TS 102 939-1 V1.3.1 (2017-10)

10.14.2 G CRANNEL ...t b bbbt s b e st e b e s bt sh e e he et e s s e e e sbenbeshesbe e e ennennen 132
10.14.2.0 GBNETEL ...t b h e h e e bR bR R a e e eh e et b et R b e Rt ne e re e 132
10.14.2.1 Priority schema of the Ce ChanNEl ...........coooiei e 133
10.15 N O =l Tor Y7 o 0 o T o) S 133
10.15.0 L€ 1 PO U PP PRURURTTPRN 133
10.15.1 Encryption process - initialization and SynChroniZation .............ccccveeereesieeiesie e 133
10.15.2 ENCrYption MOOE CONLION ......c.ooviiiiieieieet bbb bbb 134
10.15.21 LT 0T R 134
10.15.2.2 VT IMESSATE .. ...t e s e e s ae e h e e s b e e e e e e s e e s ae e e ae e n e e e s eae e sneesreesre s 135
10.15.2.3 Procedure for enabling ENCrYPLION ..........cciiiiiiieee bbb e 135
10.15.2.31 PrEIEOUISITE. ...ttt sttt e b e et b e et b e se et b e se et b e st bt s e e e eb e s b e e e bt nbennene s 135
10.15.2.3.2 PIOCERAUIE.......eeeeee et e b et a et e b s et b e ae bt et et e e e b et sbeeb e e e enne e entas 135
10.15.2.4 Procedure for disabling eNCrYPLION ..........coiiei et 135
10.15.24.1 PIEIEOUISITE. ...ttt b et e bbbt h e st et e s e e e e nb e b e sheeb e e e enne e ennas 135
10.15.2.4.2 PIOCERAUIE. ...t e b e h et e et s et bt ae e b et et e b e b e besbeeb e e e enne e eneas 136
10.15.3 HaNdOVEr ENCIYPLION PIrOCESS.......ueeieerieeeeeeieteesteesteesteetesaesseesseesaeesseeseassesseesseeseessesnsesnsessessseesseessennsenns 136
10.16 ENhanced SECUNTY PrOCEAUIES ..........ocei ettt sttt et e e st et e e e e e tesaeesaeesneeseenseenteensesnaesnnas 136
10.16.1 RE-KEYING. ..ttt bbb bbb R R bR bRt b et bbb n e 136
10.16.2 BATY ENCIYPLION ...ttt bbbt bbbt b et b bbb 136
10.16.3 D1 O =10 Tot oY/ (1o o IO OSSOSOV P TSR PT SRR 136
10.16.4 AES/DSC2 ENCIYPLION ...ttt ettt ss e b s st s st b s se bt b et e se s b e s ese b et e e ebesn e ens 136
11 DL C AYEr PrOCRUUIES ......ceiteeeeeieeieeieett ekttt sttt b e bt s e s e e e e e se e st e bt eb e nre b e ne e s e neesenneene e 136
111 LU14 Enhanced Frame RELay service with CCM (EFREL-CCM) .......cccoeiiiiiniiiiiscneeeeeeeee e 136
11.2 LU10 Enhanced Frame RELay SErViCe (EFREL) .......cooviiie ittt 137
11.2.0 (€1 1 PP S P PRTPRURURTPRN 137
1121 WWINAOW SIZE ...ttt bt a et bbbt b e bt e h e e e e e se e e b e e bt e heeae e e e b e e e e b e beseeebeeneenneneennas 137
1122 SDU transmission and deliVEry MOUE...........cocoieiiiiiiie ettt 138
11.3 FU10 framing (FUL08, FULO).........coiriiiirieintesieeetesieeei sttt 138
11.3.0 LT 1 PP SRRRN 138
1131 U1 SR 138
11.3.2 O 1 o SR 138
11.32.1 LT 0T 138
11.3.2.2 Transport of FU10d frames over Gea Channel ..........c.ooeviii e 138
11.3.2.3 Insertion of FU10d frames in FU10a frames of the opposite link...........cccocveveeveeie e 139
114 (O =SS N 0] < = |1 o o P 139
1140 (€1 1 = PSP S PP PRURPRTPRN 139
1141 Class A 1INK @StalliSNMENT ..ot se bttt sr et e b e enne e 139
11410 GBNETEL ...ttt h b h e e bR e R R ke h e e ke et e R e bRt benaeene e et e 139
11411 ASSOCIALEA PrOCEAUIES........cvetiaeetititetirt ettt b et b e st b e s e b b et b b b et b bt e b b 141
114111 Timer P<DL.O7> MaNAGEMENT .......coueuiitiieiirtirieeriesteeeie sttt ettt b e b st s sn e 141
114112 Re-transmi Ssion COUNter MANAGJEIMIENE ..........oiueieerieeeierieeete ettt sbe e sr e sbe e 141
114113 Multiple frame operation variables Management ..........c.ccoreriierererene e 141
114114 Lower Layer Management Entity (LLME) establishment of a MAC connection............cccccevueueee 141
11.4.1.2 (ot o) 0] = S 143
114121 LTS G e B ] O = o1 Y 143
11.4.1.2.2 Receipt of arequest for lINK rElEaSE .........cvcv e 143
11.4.1.2.3 Receipt of anindication for a CoNNECiON rEl€aSE..........cccveceve e 143
11.4.2 Class A Acknowledged INformation tranSFEr...........ceieeiieie e e 143
11420 GBNETEL ...ttt h b h e e bR e R R ke h e e ke et e R e bRt benaeene e et e 143
11421 Acknowledgement With an |_frame.........c.ciiiciiieee e e 143
11422 Acknowledgement With @ RR_FIAME ... e 144
11423 Class A acknowledged information transfer with segment reassemble ..........ccoooeveneinennenenenens 145
11424 ASSOCIALEA PrOCEAUIES........cvitiaeeiitiietert ettt sttt b bbbt b b b et s b bbb 146
114241 Timer <DL.04> MaNAJEIMENT ......civiieiiriiieeirtire ettt b ettt b et b et b s b e 146
114242 Re-transmi Ssion CoOUNter MANAGJEIMIENE ..........oierieerieeeiereeeete ettt see et sr e b et sn e 146
11.4.2.4.3 Multiple frame operation variables Management ...........cccvcvrierieeiieere e 146
11.4.25 (ot o) 0] = S 146
114251 TIMEr SDL.OA> EXPITY ..eieitiiieeteeieeee ettt ettt bbb bbbt bt sse e e et seeebesbesbesbeeneennennens 146
11.4.25.2 Receipt of arequest for lINK FElEaSE .........cv i 146
11.4.25.3 Receipt of anindication for a CoNNECiON rEl€aSe..........cccvece e 147
114254 DLC wants to make a connection hanNdOVEY .............oeeiiririerieie e e 147

ETSI



10 ETSI TS 102 939-1 V1.3.1 (2017-10)

1143 ClASS A TINK FEIEBSE.......eeeeeeeeeee ettt s e bbbt bt et eae e e e b e s besbesbe e e ennennen 147
11.4.3.0 (€T o1 - TSRS 147
11431 ASSOCIALEA PrOCEAUIES. ... eeiti et eeeeeeeestee st e e e e ste st e st e ste e te e teestesseesseesaeesseesseaneeeneesseeseenseansenneensensnnns 147
114311 LLME U-PlaN@ FEl@8SE .......eecveeieee ettt ettt ettt st s sneenaeenteenteentesnaesnaesneas 147
114312 LLME release @ MAC CONMNECLION........c.eiiiieietiiesiestese ettt st sb et s sb e ene e e 147
1144 Class A liNK re-establiSNMENT ........oo.o i bbb st sb e neen 147
1145 Handling of NWK layer messages longer than 63 OCLELS............cciirieeriinieinenieesieeee e 147
115 U-plane frame transmiSSiON PrOCEUUNES ..........ouiuiieuirieietere ettt ettt eb et e et e e ss b e sneneenis 148
1151 DLC U-plane transmiSSiON ClaSS L........c.cuiuiieueriiieerienieiesie ettt st 148
11511 LT 0T S 148
11512 SENAING SIAE PrOCEUUNE ......ccvetieeieite ettt ettt b et b et b e et eb e b et b b e e ebesbeneebesbenneneas 148
11.5.1.3 R o AT To T [ o] f0Ter = (1 P 148
11.6 Lc frame delimiting and SEQUENCING SENVICE .......ueiieie et ceeetees e eestee e teeae e e sreesre e teensesnaesneesnaesnnes 148
11.6.1 Cs channel fragmentation and reCombiNation.............ccveieiiecieiie e 148
11.6.2 Cr channel fragmentation and reCombiNatioN............cccviiiiierieie e 148
11.6.3 Selection of logical channElS (CsaNd Cr) ..oo.vveieiee i 148
117 BrOAOCASE LD SEIVICE ...ttt e bbbt e e e e bt ae s e e e ne e 148
1171 [Nl 7= I o= o= SR 148
11.8 LU13 Enhanced Frame RELay service with CRC (EFREL-CRC) .........ccoiiiirinieirieeenieeeseeeeeseesneieeas 150
119 ENCIYPLiON SWITCHING. ...t bbbttt bbb ens 150
1191 MAC layer encryption SWILChING..........coieiriiee e 150
11.9.1.0 LT 0T 150
11911 ASSOCIALEA PrOCEAUIE ........evitieetiteeet sttt b bbbt b bbbt be et s b bbb 150
119111 Providing Encryption Key t0 the MAC [QYEr .......c.vcue et 150
11.9.1.2 (ot o) 0] = S 151
119121 0Tt Y7'0 1 o 1 = USSR 151
11.9.1.2.2 Connection handover of ciphered CONNECLIONS............cocveiieiceeieeceese e 151
11.9.2 CCM enCryption SWILCHING ......ccueeiieeieiieieeseese et see st e e st te e s e e e s e e steeeesseesseesseesseenseenseensesseessensnns 151
11.10 (O @Y S Y= Y/ o1 o o 151
11.10.1 CCM Authenticated ENCIYPLION ......ccoiviiiiieeieie ettt bbb bbb 151
11.10.2 CCM activation a Virtual Call SEIUP........coveeiiiieiiiieiereet ettt b e e 151
11.10.3 CIPNEr KEYSTOr CCM ...ttt bbbt b et e b et bt bbb sa et b e b 152
12 NWHK JGYEN PrOCEUUIES.......eeueiieeiieieetieiestest sttt sttt eb bt sttt e e e e e et nb e b e nrenn e e 152
12.1 Simplified NWK layer control proceduresfor ULE..........cooooieiieiiie et 152
12.1.0 (= 0T o SOOI 152
12.1.1 GENEIaAl PrE-TEOUISITES. ... eecueeteeteeieetiestteste e s e e steseese e st e s te e teesseesaessaeste e teentesnsesseesseesseeseenseenseaneennansrensnens 152
1212 Creation of the ULE PV C aN0 SEBLES .......ceoiviiiiiiieiiiieeee sttt s s s nnn 152
12.1.2.0 (€T o1 - TP 152
12121 STtz (o =0 T o O OO ST P TSP PTPEUPRUPTPRSTURPTTIN 152
12.1.2.2 Creation Of the traNSACHION ..........ooiiie et e e e 153
12.1.3 Allowed CC Operations over the ULE tranSaCtion............ccvereeririeeninieeneseeeseseeesee s 153
12.1.3.0 LT 0T 153
12131 Service Change "NWK FESUME" ... ...ttt st et ebesaesneneas 154
12.1.31.0 LC T g1 - TSP 154
121311 L (S 1= 0 [0S (U 154
12.1.3.1.2 Coding Of the OPEralion MESSAGES .........cueeeereerteertee e eeseseeseeseesreesteereeseesseesseesreesreessesnsesneesnes 155
12.1.3.1.3 Actions after a successfully CC Service Change "NWK resume” operation..........cccceeevecereeniens 155
121314 Exception case for "NWK resume" operation when already Resumed ............ccccoevevveceecievnennen, 156
12.1.3.2 Service Change "NWK SUSPENG" .........ccueiiereeieeeiee e seeseesteeste e eaesseesreesaeesteesseeaeensessaesseenseensenns 156
12.1.3.2.0 LT 1 R 156
121321 PrETEOUISITE. ...ttt et b et b e et b e e et bt et b e s R e e bt b e b e b e ene s 156
121322 Coding Of the OPEratiON MESSAPES.......ceeterteeeterietete sttt ettt b et sb e bbb b b sneneens 156
12.1.32.3 Actions after a successful CC Service Change "NWK suspend” operation .........c.ccoceceeereneneenen. 157
121324 Exception case for "NWK suspend" operation when already Suspended ..........cccovveevenecnenene 157
12.1.33 SEPVICE Change "OthEr" ... bbbt b e e besbeseeneas 158
12.1.3.30 LC T g1 - TR 158
12.1.33.1 L (S 1= 6 [0S (USSR 158
12.1.3.3.2 Coding Of the OPEralion MESSAGES .........cueieereereetee e eieseseeseesreesreesteereeseesseesseesreesseessesnseeneesnes 158
12.1.34 Allowed parametersin any service Change OPEratioN ..........ccveceeciereesieeseeseesee e e e e e eae e seees 159
12.1.35 (D 10 L 7= =0 1< = £ 160
12.1.3.6 Initiating part of the Service Change OPEratioNS............cvveeriererie e ste e see e e e et esreesrees 161

ETSI



11 ETSI TS 102 939-1 V1.3.1 (2017-10)

12.3.1.6.0 LC T g1 - TSR 161
12.1.36.1 Rule for handling COlISIONS.........ccuiiieieeci et esre e e enaeeraesnaesneas 161
12.1.3.7 Independence of other CC tranSaCtiONS. .........ccvieeiii i esraesreas 161
12.1.3.8 Default MAC parameters for implicitly created MBC.........ocoviv e 161
12.1.3.9 Paging descriptors in suspend and reSUME STALES ......cc.vevieierieiee et ree et eee e eee e 162
12.1.3.10 N[ e To K= 1 o I = 162
12.2 Other NWK [QYer PrOCEAUNES........c.eitiieeirtiietert ettt ettt bbbt b bbb e s st be s se b et ne s b b e 163
1221 SEIVICE CBII SELUD ..ttt bbb e bt bbbt b et b et b e e b ne e 163
12.2.1.0 (€= 0T TSRS 163
12211 PrEIEOUISITES......eeeeeeete ettt et b e b e b s e h e e b s e e ae b e seeae st b e s b et e b s b e e b b e 163
12.2.1.2 (07010 1= 163
12.2.2 Storing the Derived Cipher Key for CCM (DCK-CCM) ......iooiiiiriiesie e erie e see e siee e eaesnaesnees 164
12.3 Terminal capabilities and FP DroadCastS.........ccviiiieiie i e e reeneens 164
12.31 Terminal capability INQICALTON ..........eiieiieeee e e e e e sae e e e sreesneenneenseensenns 164
1232 [ 000 0= = TP UR PRSPPI 166
12321 Higher layer information FP DrOadCast ..........ccveuveieiieiiese s 166
12.3.2.1.0 LC T g1 - TR 166
123211 Higher layer information in standard FP broadcast (QN = 3) .......ccceiriiniiniinereee e 166
123212 Higher layer information in Extended FP broadcast (Qh = 4) .......cccccvireininnereeeeneeeeseeeiee 166
123213 Extended Higher Layer capabilities part 2 (QN = 11).....ccccviriiininiineneise s 166
13 Servicesand INterWOrking PrOCEAUIES ..........ccooiririirterierieiee ettt n e nn e 167
13.1 INterworking SPECITIC PrOCEAUIES .........cvieieee ettt ste ettt e st e e te e eesseesneesseesseenseenseenaesneesraesnnas 167
13.2 Other INterWOorking PrOCEOUIES..........ecveieieesee st e st este e et e st e st este e teetesaesseesaeesseeseenteensesseesseesseesseeseenenanes 167
13.2.1 Transport Of IWU-LO-IWU Tal@........cceocuiieeceeciesecs et e e e e sneesneesneenseenneens 167
13.2.1.1 GENErAl FEQUITEIMENTS ... .eeieee e eiecie et et e e e e e e s te e e s e e saeesaeenteeseeeneessaesseeseeteensesnaesneesneesseansennsenns 167
13.2.1.2 L = =8 = 168
13.2.1.3 (07010 1= 168
14 APPIICALION PrOCEUUIES.......ccotiitieierieieerie e etesteeee et eeesteeeeseesaeenseseeeneeasesseasesseeeesseeneensessennsensenneanes 168
14.0 LT 0T SRR 168
141 E8SY PaITTNG PrOCEAUINES........c.citiiiiiiiterteeet sttt b et b et b e bbbt e s bt b e s e st bt s e sesb et e e e s nn e e enis 169
14.1.1 S e T ao 0 T0 (S o U= R SSS 169
Annex A (nor mative): Parametersand Information Elements..........coooeieininieninieneneneseeens 171
A.1 Constants, variables and Operating PAraMELEN'S ..........ccererererieieeieese e sr e enes 171
All (@01 [ g To 7= = 1.1 (= £ 171
All1l Channel selection @lgOrithMS...........ooiie e ettt rae e sneas 171
A.112 Y O - = ST S 171
Al113 [ O = Y= SR 171
A.2  Coding Of INfOrmMation ElEMENES. ........ccueiiiieiiiiisieseste et 171
A21 Coding of the Information Element << ULE-MAC-CONFIGURATION-INFO >> ........ccccoveninininnnnieene 171
A.2.2 Coding of the Information Element <<IWU-ATTRIBUTESS> ...t 173
A.23 Coding of the Information Element KKIWU-LO-IWUS> ..........ooioiiiiiie e 175
A.23.0 (= 0T - OSSPSR 175
A231 IWU-to-IWU information field (octets 4 to L+2) for Protocol Discriminator value "ULE

Configuration and CONLIOI" ...........oiieiesee e et e e s e s e s e sreesteeeesseesseasseeteenteeneesneessensnnas 175
A.2.3.2 Discriminator Specific Contents (octets 5 to L+2) for Discriminator type "Proprietary ULE

8101107010 1= STV PSR PTSTRUTS 176
A.2.33 Discriminator Specific Contents (octets 5 to L+2) for Discriminator type "ULE Common Control

(0101 176
Annex B (normative): U-plane services and interworking procedures...........cccoveeeveeeecieseenenn, 177
B.1  SCOPE Of thiS@NNEX......cceiiiiiieieiieee sttt s e st te s s et e saeeneesteeseenteseesreeeesneeneeseennen 177
B.2  Transparent U-plane INtErWOIKING .........cooiiieieieieisses s 177
B.2.1 U-Plan@ PrOCEUUIES. ... ..ocueeeee ettt ettt e e s s e s te e ste e te s aeeese et e e teenseentesaeesaeesaeesaeenseenseeneennsensansnnns 177
B.2.2 (O o 1K= o o000 o U] = 177
Annex C (informative): Guidelinesand eXamPIES.........cccvoirerieiiriree s 178
C.1 Channel selection @lgOrithmsS ..........coiiiiiieieee et a e 178

ETSI



12 ETSI TS 102 939-1 V1.3.1 (2017-10)

Cl1 Example of Implementation Of ProCESS MO .........ccueiiiiieiie ettt e et e snaesnaennees 178
C.11.0 (CT= 0T - OSSPSR 178
Clii Technical prinCiples and ODJECHIVES ..........ccce et se e e e sneesneenaeenseens 178
Cl12 POSSIDIE IMPIEMENLALION......c..eeieiee et et s e s se e be e teenseeneesnaesaeesneenseansenns 178
C113 Alternative IMPIEMENTALION ...........ecieiec e et e s e s e et e e teetesseesaeesneenneenseensenns 179
C.2 ULE Paging MECHANISIT .....cccuiiuieiiitecie ettt sttt sttt ae e e besne et e steentestesreentessesrnensenreens 180
c21 Examples of ULE Paging MeChani SM..........cccoi e 180
C.21.0 (C =0T - ST SR 180
c2l1 EXBIMPIE L ...ttt b bR R R e bR et bbb ne e 180
C21.2 EXBIMPIE 2 ...ttt bbbt R £t R R et R e bbb e bbb e 180
L 1S 0] Y 183

ETSI



13 ETSI TS 102 939-1 V1.3.1 (2017-10)

Intellectual Property Rights

Essential patents

IPRs essential or potentialy essential to the present document may have been declared to ETSI. The information
pertaining to these essential 1PRs, if any, is publicly available for ETSI membersand non-members, 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 ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Palicy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not congtitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

Foreword

This Technical Specification (TS) has been produced by ETSI Technical Committee Digital Enhanced Cordless
Telecommunications (DECT).

The present document is based on ETSI EN 300 175, parts 1 [1] to 8 [8], ETSI EN 300 444 [9] and ETSI
EN 301 649 [i.4]. Further details of the DECT system may be found in ETSI TR 101 178 [i.1].

The present document has been devel oped in accordance to the rules of documenting a profile specification as described
in ISO/IEC 9646-6 [i.2].

The present document is part 1 of a multi-part deliverable covering Machine to Machine Communications based on
DECT UltraLow Energy (ULE) asidentified below:

Part 1: " Home Automation Network (phase 1)";
Part 2. "Home Automation Network (phase 2)".

The present document defines the functionality for phase 1 of DECT Ultra Low Energy (ULE), Home Automation
Network (HAN). Further phases with additional functionality will be defined in the future by other parts of this
multi-part deliverable.

Modal verbs terminology

In the present document "shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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Introduction

DECT Ultra Low Energy (ULE) provides bi-directional radio communication with medium range, data protection, and
Ultra Low Power consumption between different types of Portable Devices and Radio Fixed Parts.

DECT ULE isbased on the DECT base standard ETSI EN 300 175 parts 1 [1] to 8 [8], and the DECT Packet Radio
Service (DPRS) ETSI EN 301 649 [i.4]. However DECT ULE includes substantial differences with its parent
technology in order to achieve Ultra Low Power consumption.

The maximum radio coverage range of DECT ULE will be the same as standard DECT technology. Smaller coverage
may be defined for specific applications due to power consumption and spectrum use considerations.

DECT ULE has been designed to be coexistent with other DECT applications (including GAP or NG-DECT). Different
types of DECT devices may be used over the same spectrum, and mixed devices supporting DECT ULE and other
DECT applications may be built. It is foreseen that the mgjority of DECT ULE RFPs and some DECT ULE PPswill be
mixed devices.

From the point of view of DECT standardization DECT ULE is an Application Profile (AP) based on the DECT base
standard (ETSI EN 300 175, parts 1 [1] to 8 [8]). This application profile (AP) may reuse definitions and procedures
defined in other DECT applications profiles when needed or convenient. Thisis the case, for instance, of the DECT
Generic Access Profile (GAP) ETSI EN 300 444 [9], and the DECT Packet Radio Service (DPRS) ETSI

EN 301 649 [i.4]

All DECT devices claiming to be compliant with this Application Profile will offer at |east the basic services defined as
mandatory. In addition to that, optional features can be implemented to offer additional DECT ULE services.

The aim of the DECT ULE standard is to guarantee a sufficient level of interoperability and to provide an easy route for
development of DECT ULE applications. The DECT ULE standard also guarantees compatibility between DECT ULE
applications and existing DECT applications (such as GAP or NG-DECT) running over the same spectrum and even in

the same device.

The following three types of PP devices are part of DECT ULE phase 1. Additional device types may be added in
further ULE phases:

. Fast Actuator type PP
Devices optimized for fast response times (both ways) and significant FP to PP traffic. Typical applications
are, for instance, electricity control elements. Fast actuators are normally line powered.

. Slow Actuator type PP
Devices optimized for medium response times and significant Fixed Part to Portable Part traffic. Typical
applications are, for instance, thermostats and related control elements. Slow actuators are normally battery
powered.

. Sensor type PP
Devices characterized by long sleep times, traffic dominated by Portable Part to Fixed Part direction and
optimized for minimal battery consumption. Sensors are typically battery powered and are still able to provide
fast response times from Portable Part to Fixed Part. Typical applications are, for instance, command elements
in electricity control, smoke detectors and motion detectors.
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1 Scope

The present document specifies the first set of functionalities of the ETSI radio technology named DECT Ultra Low
Energy (ULE).

The set of features defined in the present document is named "Home Automation Network (HAN), phase 1", and is
primarily targeted to provide a global M2M solution within domestic scenarios. However, this does not prevent the use
of the present document in other scenarios.

DECT UltraLow Energy (ULE) Part 1 (the present document) provides the following basic functionalities:
. New MAC layer procedures optimized for ULE:

- Ultra-fast "expedited" MAC procedures allowing combined transmission of signalling and data packet in
the very first frame.

- Unlocked, ultralow duty cycle operation for battery powered Portable Part devices.

- New Channel selection processes with channel pre-selection and management algorithms for collision
prevention and collision avoidance.

- U-plane protected service Ipgr With automatic retransmission (ARQ) capabilities.
. New DL C service (LU14) incorporating CCM authenticated encryption.

. Network (NWK) Layer Connection Oriented model including CC (Call Control) and MM (Mobility
Management) entities.

e  State of the art Security.

2 References

2.1 Normative references

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

Referenced documents which are not found to be publicly available in the expected |ocation might be found at
https.//docbox.etsi.org/Reference/.

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

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

[1] ETSI EN 300 175-1: "Digital Enhanced Cordless Telecommunications (DECT); Common
Interface (Cl); Part 1: Overview".

[2] ETSI EN 300 175-2: "Digital Enhanced Cordless Telecommunications (DECT); Common
Interface (CI); Part 2: Physical layer (PHL)".

[3] ETSI EN 300 175-3: "Digital Enhanced Cordless Telecommunications (DECT); Common
Interface (Cl); Part 3: Medium Access Control (MAC) layer".

[4] ETSI EN 300 175-4: "Digital Enhanced Cordless Telecommunications (DECT); Common
Interface (Cl); Part 4: Data Link Control (DLC) layer".

[5] ETSI EN 300 175-5: "Digital Enhanced Cordless Telecommunications (DECT); Common
Interface (Cl); Part 5: Network (NWK) layer”.
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