ETS| EN 300 175-2 V2.5.1 (2013-08)

<. =

European Standard

Digital Enhanced Cordless Telecommunications (DECT);
Common Interface (Cl);
Part 2. Physical Layer (PHL)



2 ETSI EN 300 175-2 V2.5.1 (2013-08)

Reference
REN/DECT-000268-2

Keywords
DECT, IMT-2000, mobility, radio, 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

Individual copies of the present document can be downloaded from:
http://www.etsi.org

The present document may be made available in more than one electronic version or in print. In any case of existing or
perceived difference in contents between such versions, the reference version is the Portable Document Format (PDF).
In case of dispute, the reference shall be the printing on ETSI printers of the PDF version kept on a specific network drive
within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
http://portal.etsi.org/tb/status/status.asp

If you find errors in the present document, please send your comment to one of the following services:
http://portal.etsi.org/chaircor/ETSI_support.asp

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2013.
All rights reserved.

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

ETSI


http://www.etsi.org/
http://portal.etsi.org/tb/status/status.asp
http://portal.etsi.org/chaircor/ETSI_support.asp

3 ETSI EN 300 175-2 V2.5.1 (2013-08)

Contents

Intellectual Property RIGNES.... ..ottt e b e s 7
01 Yo (o ST 7
1 o0 0 SR 8
2 REFEIBINCES ...ttt s bt b e s e et e s £ e e et et e st e be e bt s b et e b et et e neenenrenbeneens 8
21 NOIMBLIVE FEFEIENCES .....eeeeeeeieite ettt ettt et e et e e e st e s tesaeebesaeeseeae e e enteseeebesaeeseeneensenseseesbesaeesesneeneensens 8
22 INfOrMELIVE FEFEIENCES. ... ettt ettt ettt s et e e e e st e e be s et eae et enseneeseesbesaeeresneeneentens 9
3 Definitions and aDbreVIBLIONS...........cceeieiiee ettt sre e sreeeesteeneeeeseeeneenseneeas 10
31 D= T o T] (0] TP P TR UR TSROSO 10
3.2 ADDIEVIBLIONS ...ttt bbbt bt e e e s et bt sh e b e e he e ae e s e e eE e b e sh e eh e e Re e b e b e nb e b eaeene e e e ne e 11
4 o TS S VoSS 12
4.1 RF channels (CCESS iN fIEQUEINCY) ......cevirieuirtirieieitereee sttt 13
411 NOmMiNal POSItION OF RF CAITIEIS ...ttt b e et sb e 13
4.1.2 Accuracy and stability Of RF CAITIEIS ..ot bbb 14
4.2 Time Division Multiple Access (TDMA) structure (aCCESSIN TIME)........eoveirerieerieeee e 14
42.1 Frame, full-slot, double-slot, half-slot and variable capacity slot structure (including long dot)............... 14
422 Reference timer accuracy and Staility .........c.ccverieiiiiice e s 16
4.2.3 L el (=115 0 TS0 1 16
4.2.4 PP reference timer SYNCAFONIZBLION ...........ccveiieiuicie e e e e st e et saeesaesraeste e seeteeneesneesnes 16
425 Y1 IS 0 00112 1 o 17
4.2.6 INter-system SYNCRIONIZALTON .........cooui e et et e s e st e e te e reereenneenneenes 17
4.2.7 Reference timer adjustment for SyNChroniZation ............c.cooceeireieie e 17
4.3 CEllS (ACCESS TN SPACE) ..uecvetcie ettt ettt b ekt e b b e e bt sbe st bt b et e b e e R e st e bt e R e st e b e e b e Rt e beae e bt e b e s e e st ebese e st ebe st et ebenneneeee 17
4.4 PRYSICEI PACKELS ...ttt b e b bbb b e st bbb s h e bttt b e e bt e 17
441 The short phySiCal PACKEL POO ........coueuertiieire ittt b bbb st be e 18
4.4.2 The basic phySiCal PACKEL P32........o ittt b et 18
443 The variable capacity physical Packet POOJ .........cccoiieiriiieirieeee e 18
4.4.4 The high capacity physiCal PACKEL P8O0.........cceiiiiieiieiiese e s sae et e enaesnaesreennees 19
45 YA 0= e 7= T e P 19
451 s N I 1Y N T = 1 e e OSSP 20
452 The short physical channel ROO (K, L, M, N) oot 20
453 The basic physical channel R32 (K, L, M, N) oottt snees 21
454 The variable-rate physical channel ROOj (K, L, M, N) ..o e 21
455 The high capacity physical channel R80 (K, L, M, N) ..ot 22
4.6 SYNCHIrONIZELION FIEIA S ... ettt eb e b 23
4.7 D = o TR 23
4.7.1 PhYSICal PACKEL POOD ...ttt ettt b et b e bbbt b e et e b e bbbt et b e 23
4.7.2 PhYSICEl PACKEL P32ttt ettt b e bbbt bbb bbb 23
4.7.3 T o= I 0= o = A SO STSS 24
4.7.4 PhYSICal PACKEL P8O ......c.eceiiieiecieite ettt sttt sttt sttt st et e st et et e st e st e be st e e ebesbe e sbenbenens 24
4.8 A 1= Lo PO OSSR 24
4.9 Bit pattern dUMiNG FAIMPING ....cveeeeieeeeese et e st e ste e e teestesseestee s e e steesseaaesseesseasseanteessesseesseesseessensseensennennnes 25
5 Transmission Of PRYSICal PACKELS........cciiieii et sttt st nbe s reereeresneens 25
51 D= T 0T (1) 1 PSS 25
511 ENd of the PhySICal PACKEL ..ottt b e e 25
512 TTANSIMITEEA POWET ...ttt ettt ettt b bbbt bbbt e b e st b b s e b et e bt e b e e e st e b et et e b e b 25
513 Normal TransMitted POWES (NTP).....couiiiiiiieerieee ettt ettt bt 25
52 TrANSMISSION DUISE ...ttt sttt b et b e bbb e e s et e s et eb e e bt e heeb e e st e s e b e sb e besaeebe e e ennees 25
521 TranSMITLEr @ITACK TIMIB.......eiieiee ettt e b e s b bt e s e e e e et e sb e b s st ene e e enre e 25
522 TraNSMITLEN FEIEASE LM, .....e ettt b bbb e ae b e e e e e e b e sbeebe e neene e e enee e 25
523 T Tl 0 LU T 1 o0 T S 25
524 = T L0 g 00 = S 26
525 Maintenance of transmission after PaCcket €Nd............cccocvveeiie e s 26
526 TranSMItLEr idl@ POWES OULPUL.........c.erveiitereeieetese ettt ettt b e b e bt s st b e b b ens 26

ETSI



4 ETSI EN 300 175-2 V2.5.1 (2013-08)

53 IS 0 I 010 = SRS 26
531 PEak POWET P TTANSCEIVES .......veieeeieeesiee st e steete ettt e st e st e e e e estesseesaeesaeesaeesseenseenseaseasseeateesseenseesesnneaneennes 26
5311 PP and RFP with an integral @antenna.............ccccevieiieiieiece ettt e e e e snees 26
5312 PP and RFP with external connectionsfor all antennas.............cceveieiinenineeesee e 26
532 Maximum EIRP and NUMDEr Of tranSCEIVEIS.........oiiiiiieieie ittt 27
54 RF Carrier MOOUIALTON ........oiuiitiiieeeieeeeee sttt s e bbbt et e e e e e e e s b shesbesaeene e e enre e 27
54.1 MOAUIEETON MELNO. ... ettt st eae st e e eneesaeseesbesaeeseeneeneeseens 27
5.4.2 DEfiNition Of "1™ AN "0 ...ocviiiceee ettt sttt sttt r et e et ae e re st e e 27
54.3 DEVIALION TIMILS ...ttt ettt e st e st e et e et e s e e saeesae e beeabeeateeaeeebeasbaesbeeteensesnnesnnesans 27
55 Unwanted RF POWESN FAOIGLION.........c.oiuiieiiriiieiirtie et b et sb e e 28
551 Emissions due tO MOAUIBEION ........ccuiiiiieieeeiee ettt et ese e e e e e sae e e sbesnesseeneenseneens 28
552 Emissions due to tranSmitter traNSIENES. ... ....coiirererieieie ettt s sb e 28
553 Emissions due to iNterMOTUIAETON............oeiiiiiiiieie ettt s b e neea 28
554 Spurious emissions when allocated atransmit Channel ... 28
6 Reception Of PhySiCal PACKELS.......ccuoiieeieieeeses ettt 29
6.1 Definitions and coNditioNS fOr ClAUSE B .......ccueiueeuieieiee ettt st ene e e e e 29
6.1.1 Power [evelsand field SErENGN ..o e 29
6.1.2 B IC=- 0 0T 11 o 0= 29
6.1.3 Reference DECT ragdio €0 POINT ..ottt ettt st sb e et b e 30
6.2 RETI0 FECEIVES SENSITIVITY ....eitieeieiteieeiet ettt b et b bbb bbbt bt n e bt b e en e e ens 30
6.3 Radio receiver reference bit error rate and frame error ratio........cooveeeeeeerenere e 30
6.4 Radio receiver interferenCe PErfOrMANCE...........cui ettt e st e e esre e eeeeesneesnes 30
6.5 Radio reCaIVEr DIOCKING. .......ociieeieeeee e e e st et e e e s e e saeesreesteesreeseeneeenes 31
6.5.1 Owing to signals occurring at the same time but on other freqQUENCIES..........ccoveeeeerecce e 31
6.5.2 Owing to signals occurring at adifferent tiMe..........cov e 31
6.6 Receiver intermodulation PErfOrMENCE .......ccciiii it e st e e et e sre e be e teeaesneeenes 31
6.7 Spurious emissions when not allocated atransmit ChanNEl ............ccoceveiiiininere e 32
6.7.1 (@70 | o) o 7= o [P RS 32
6.7.2 INThE DECT DANG.... ..ottt e et e e s b e s teeae e e e e sae e ebeeabeeabeeasesbaesbeesbeesbeeseennesnneenns 32
7 Primitives between physical layer and other entitieS ..........cccovieoiiiiceie e 32
7.1 Medium access CONLIOl 1AYE (D=SAP) ...ttt s se e s e et e et e sreesre e be e e e teeseeneenneennes 32
711 T 10 = | OSSPSR 33
7.1.2 I G 1= o e 1 0 S 33
7.13 I @ N B N (= | S S S SO STRSPS 33
7.2 Management ENLILY (PIM=SAP) .....ciiiiiiieeieeiee et b e s st e steestesste s ae e s e sraesaeesbeesaesnesanaaess e beensaesesneeanennnes 33
721 PL_ME_SYNC {0, CEM} ...eoveeeeceeeeceeeeeeteeee sttt sse et s st sanneans 34
722 PL_ME_SIG_STR {Fe0, CFM} ..eeiiitiieiiie ettt 34
7.2.3 PL_ME_TIME_ADJ {0, CFM} ...ooveieeceeeeeeceeeeeeeeeeesees s sseseee st ssss st sasneans 34
8 PHL PrOCEAUIES. ..ottt bbbt h et b b e e e et et eb e e bt e b s b et e e e e et enenr e ne e 34
8.1 Addition of synchronization field and tranSMISSION .........c.ccvecieeiere e e sreesneas 34
8.2 Packet reception and removal of synchronization field..........ccoooe i 34
8.3 Measurement Of SIgNal SLFENGLN...........oooiie et e e e e re e e eneeenes 35
84 SyNnchroniZation PUISE AELECHION.........cc.ueiie et ee st e st e e ee s e e sseesaeeseenseenseenaesneesneesreas 35
8.5 TIMING BAJUSLMENT ..ot e s re e ste et e esteeseesb e et e e teenteaneesaeesaeesaeenseenseenseeneenseesrens 35
8.6 FrEqQUENCY A0JUSLIMIENT........cueitiieterteeetert ettt e et b et b e s bbb bt e et b e e e st bt ne e e bt b e e ebenn e e ens 35
9 Management entity procedures related 10 PHL ..o 36
9.1 List of quietest phySiCal ChaNNEIS. ..o 36
9.2 Physical channels with greatest field strength (PP ONlY) ......c.ooiieiiiiie s 36
9.3 = 100 36
Annex A (informative): RF eXpOSUr e reqUIr @MENES. .....ccccveieerieeieriesiesie e 37
N (= oo 101007010 = o) o USSP 37
A2 COMPlIANCE TISIANCES. ... ocuieie ettt st e st e e ae e tesae et e s teeaeesresaeeneebesreeneenresrnenes 37
Annex B (normative): SYNChrONIZALION POt ...t 39
B.1  GENEral FEQUITEIMENES .....coiiiiiieiiitieie st ete e te s e e e s te e e e st e st e besteetesbeeseestesaeesaesaeensesteeseessesaeeaeessesneensesresneens 39
B.2  Wired SyNChroniZation OIS ........cceeieiiieiere ettt seesre e stesneeneensesreeneenneens 39

ETSI



5 ETSI EN 300 175-2 V2.5.1 (2013-08)

B.2.1 Y aTet a1 (0] 11z (o T8 Ko = SR 40
B.3  GPS SYNCHIONIZALION .......ccuiiuieiiitice ettt sttt et st e s te s be et e sbeeae e besaeeaeestesneensesreennens 41
B.3.1 Y 0ot a1 (0] 1= (o T8 Ko = S 42
B.3.2 DECT timings derivation from the GPS tIME...........cooiiiiiiiee e 42
B.3.21 DECT multiframe number synchronization Using GPS.............coooiiiiiiienseee e 43
B.3.2.2 DECT PSCN synchronization USING GPS.............coeiiiiiiineesieseee sttt 43
= I A 1N o = g Tor N o g T s =L = o o PSRN 44
B.4.1 [NEErCONNECTION CADIE ...t et bbbttt e he et e e e b sr e b e s et ene e e e e s 44
B.4.2 Propagation delay of synchroniZation SIGNaIS ..........ccueiieieeie st se e e sne e reenneens 44
B.4.21 Calculation of Propagation delay (iNfOrmMatiVe)..........cceeceeiieie et 44
B.4.2.2 DEl@y COMPENSALION. ......eeiieeieeieeite et e ettt e st e sttt e st eeteesteesteesteesesseesaeesaeesseenseenseaseessaesteesseesseenseeseaneeanes 45
B.4.3 LTSy = o= LY = g 7o SRS 45
Annex C (informative): Prolonged preambIe..........ooieeeee e 46
LT = T 0 4 =1 1S 46
C.2  The POWEr-tIME LEMPIALE. ..o ettt e e nr s 46
Annex D (normative): 4-level/8-level/16-level/64-level modulation option ..........ccccevveceeceeiecnene 47
D.1 Then/2-DBPSK mMOdulation SCHEME ..ot 48
D.11 RF Carrier MOUUIBLTON .......oiuiiiieeeeeeee ettt ettt ea e se e e s e e s e e teseeebesaeeaeeneeneeneeseeesesneeneeneeneenes 48
D.111 IMOTUIELION BECUIBCY ...ttt sttt sttt b et eb e st b e et b e se et b seeae b e s e e st b e se e st ee e st e b e st et ebe s b et eb e b e 48
D.1.2 Transmission Of PhYSICAl PACKELS..........cciriiii ettt eb e e b s se b reseene s 49
D.2 Then/4-DQPSK MOdUIEtion SChHEME. ........ciiiiiieiiii ittt sttt st s te e s re e nesne e 49
D.21 RF Carrier MOOUIBLTON ..ottt ettt e et sbesee s e e e e st e seseesaeetesmeeneeneensenseseeanesneeneeneeneenes 49
D.211 IMOTUIEEION BECUIBCY ...ttt sttt et b et b e st b e et eb e se st b seeae b e s e e st b e ne e st ee e st ebene et eb e s b et eb e b e 49
D.22 Transmission Of PhYSICAl PACKELS. .......c.ciiiiiiiiie ettt ettt r e et sb bbbt bt eb e se e eb e s b e e ebe s b nnenea 49
D.3 Then/8-D8PSK modulation SCHEMIE. ........ccciiiiiieirenicsie st 49
D.31 Lo = agTeTo 1= o o SR 49
D.311 IMOTUIELION BECUIBCY ...ttt sttt sttt b et b e st b et sb e s et b seehe b e s e e st e beee e st ee e st b e s e et eb e s b et eb e b e e 50
D.32 Transmission Of PhYSICAl PACKELS..........cciiiiiirieee et eb e b et b e b seene s 50
D.4 The16 QAM MOAUIGLION SCREME ......ei ittt e et eeteesteesbeesseesasesabesbesabeessessnnnan 50
D41 RF Carrier MOCUIALTON ..ottt et e et et e st et et et eb e s aeeae et e e e besbeebesaeere e e eneenes 50
D411 Kol LU 10 oot B o S 51
D.4.2 Transmission Of PRYSICAl PACKELS. .......ccieiieicece ettt se e ae e reenteenaeenaesneesneas 51
D.5 The64 QAM MOdUIEtion SCREME .......oc.eii et ae e e sne e 51
D51 e =g 0gTeTo 1o o PSS 51
D511 IMOTUIELION BECUIBCY ...ttt sttt sttt b et eb e st b e et b e se et b seeae b e s e e st b e se e st ee e st e b e st et ebe s b et eb e b e 52
D.5.2 Transmission Of PRYSICAl PACKELS. .......ccuieiieice et se e s ae e eeenreenaeeneesreesneas 53
D.6  Transmission Of PhySICal PACKELS..........cciiriiriiriiieieieise sttt re et se e 53
D.6.1 Error vector magnitude defiNitiON ...........cccue e iee ettt e et e e e s 53
D.6.2 EV/ M TEOUITEIMENT......ceetee ettt ettt ettt b e s b e s bt e h e bt b e et bt e et b e s bt bt s e e bt et e e nb e e e e nns 53
Annex E (normative): Power control ProCeAUIES......ciiicie ettt s 54
E.1 Definitions of parameters and relations between parameters..........coveererenesesesesee e 55
E.2 Procedurefor PP power adjustment due tO MOVEMENT ..........ccveiriririieriesiesieseeee s 56
E.3 Setting the power control threshold, RSSPT .......cooiiieiiiicc e e 56
Annex F (normative): DECT carrier numbersand carrier positionsin therange 1 880 MHz

to 2025 MHz and for the US market 902 MHz to 928 MHz and

2400 MHZEO 2483, 5 MHZ..coooi oottt e e e e 58
St R [ g1 0o (1o o o PSSR 58
F.2 1880MHzto1978 MHz and 2 010 MHz to 2 025 MHz RF band 00001............ccccovreeieneneennseeenne 59

ETSI



6 ETSI EN 300 175-2 V2.5.1 (2013-08)

F.3 1880MHzto1925MHzand 2 010 MHz to 2 025 MHz RF band 00010...........ccccererereneeiereneneneens 60
F.4 1880MHzto1900MHz, 1915 MHzto 1940 MHz and 2 010 MHz to 2 025 MHz RF band

00 1 SRS 61
F.5 1880MHzto 1900 MHz, 1935 MHzto 1960 MHz and 2 010 MHz to 2 025 MHz RF band

0010 OSSR 62
F.6 1880MHzto1900MHZ, 1955 MHzto 1980 MHz and 2 010 MHz to 2 025 MHz RF band

00101 S 63
A U IS 1Y I o 7= o = = TSRS 64
F.7.1 902 MHZz t0 928 MHZ RF Dand OL000.........cceeeeriirieiieeteeeeie ettt sie e et sse e ss b snesbe s snesbesaeenee e eneas 64
F.7.2 2400 MHz t0 2 483,5 MHZ RF DaNd 01001 .........couiitiriiiiieieieie sttt e sb e sbe e e 64
Annex G (informative): Bibliographny ....c.cooe e e e 65
Annex H (infor mative): ChangE NISLOMY ..o 66
11 PR 67

ETSI



7 ETSI EN 300 175-2 V2.5.1 (2013-08)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential |PRs, if any, ispublicly 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 ETSI Secretariat. Latest updates are available on the ETSI Web

server (http://ipr.etsi.org).
Pursuant to the ETSI IPR Policy, 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 ETS| Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This European Standard (EN) has been produced by ETSI Technical Committee Digital Enhanced Cordless
Telecommunications (DECT).

The present document is part 2 of amulti-part deliverable ([1] to [8]). Full details of the entire series can be found in
part 1 [1].

Further details of the DECT system may be found in TR 101 178[i.1] and ETR 043 [i.2].
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