ETSI EN 300 176-1 vi.4.1 2001-02)

European Standard (Telecommunications series)

Digital Enhanced Cordless Telecommunications (DECT);
Approval test specification;
Part 1: Radio

ETSI %




2 ETSI EN 300 176-1 V1.4.1 (2001-02)

Reference
REN/DECT-A0155-1

Keywords
DECT, radio, testing, regulation

ETSI

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

Tel.: 43349294 4200 Fax: +334 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://www.etsi.org/tb/status/

If you find errors in the present document, send your comment to:
editor@etsi.fr

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 2001.
All rights reserved.

ETSI


http://www.etsi.org/
http://www.etsi.org/tb/status
editor@etsi.fr

3 ETSI EN 300 176-1 V1.4.1 (2001-02)

Contents

Intellectual Property RIGNES .......couiii ettt e nneas 9
0] 1= Yo o SR 9
1 000 PP PP R PURP 10
2 L = (10T SR 11
3 Definitions and aDreviations..............ooieiiiii e 12
31 D= 1 4o RO RPTRR 12
3.2 ADBDIEVIBLIONS. ...ttt e e et ab e e ae e an e et e bt e b b e bbb 14
4 LT 07 S 15
41 DOCUMENT TAYOUL ... .ottt ettt h e sh e bt he e e bt sb et sh e e sbe e sh e e sh e e sbeesheesbeesbeesbeesbeesbeesreen 15
411 LIS ST 0= ST PRSP 15
412 QL= e [0 o TP PP TP PU TR PURRT 15
4.1.3 TIESE CBSES ..t ueeueete et ete ettt ettt he et e st e bt h e e bt et e ebeehe e Rt et e e h e eRe oA e e Rt SRt eR£ oA e SRt SRt e R e e eReehe b e eRe e beebeebeennenreneas 16
4.2 Presentation of equipment fOr tEStING PUIMPOSES. .......ccviiiirieieeitiesiee ettt e e b sreesreesreesbeereenesneesreen 16
421 Choice of model for type eXamMINELION ..........ccueieiiie ettt re e 16
4.2.2 DesCription Of EQUIPIMENT .......eiiiitiei ettt se et eb et se e bt sbe e sbeesbe e sbe e s beesnnesnnesnnesnns 16
4221 Protocal Implementation Conformance Statement (PICS)........oocvviiiiieniiiiieiie e 16
4222 Protocol Implementation Extra Information for Testing (PIXIT) ..ccevieiiieneeneeeecree e 17
4223 Environmental teSt CONTITIONS.........oiueiiiirieiieriiee e e 17
4.2.3 HOSt CONNECEEA EOUIPIMIENT. ...ttt se et sb ettt ese e ee e aneennesaneennesnns 17
424 APPITCANT'S AECIAIATON ...ttt ettt eh e sae e sb e sbe e sb e e sbeesb e e sbeesbeesreesreen 17
4.3 APPITICEDITTY OF TYPE LESS ...ttt b et b e bt e e e et e b e sbe e nbeebe e 17
431 Equipment that includes only @ DECT RF FECEIVEN .........oiuiiiiiiiiiiiieiie st 17
432 Equipment that includes aradio tranSMITEEN ............cocuiiiiiiiii s 17
4.33 (O 17 PRSPPI 18
434 Equipment with & SynchroniZation POIT............ooueeiieiieiieeee et 18
435 Equipment incorporating the IPE] (PPS ONIY) ......ooviiiiiiiiiee e 18
4.36 F L o= o U] o 11 o U SUUPTURTUSRUPR 18
4.3.7 PPswith direct PP to PP communiCation OPLiON..........coiiiiieiieiieieeiesie sttt 18
4.3.8 INSAI AT ON FEIBIEH ISSUES........eiieiiieie ettt ettt ettt san e 18
4.3.9 Equipment with combined FT and PT fUNCHONALITY ........oooviiiiiiiieieeiee s 18
439.1 WiTEl @SS REIGY SEAIION......ceiveiieieitieitieit ettt ettt e et snn e san e sane e 18
4.39.2 Direct PP 10 PP COMMUNICAION ......ouiiiiiiieiieieeteee ettt s s ne e 19
4.3.9.3 Distributed COmMMUNICALTONS. ... ..cueiiieieetieitiet ettt b e e b e 19
4.3.10 Provision of 2 Mbit/s services. Equipment that is capable of using 4-level and/or 8-level modulation .... 19
4311 Equipment supporting additional CAITIErS..........uoiiiiiiiiiie it 19
4.4 Interpretation of the MEASUrEMENT FESUITS........ooiiiiieiee et r e sreesree 19
5 GENEral TESE FEOUITEIMIENTS. ... eeteeiiee ettt ettt b e s e e e et e e s st e e s e e be e e sneenneenbeessneanneanneens 20
51 TESE PRIHTOSOPNY ... bbb bbbt b e b e bt bt e bbbt e bbb e re e ne e 20
5.2 LIS S 1 (USRS 21
521 @0l 1= == I L (= T T T T TP T PP PP PRT PPN 21
5211 (Do ] ol o o DT P TP PP PRPP 21
5212 (05 1 = o o FEO USSR 22
522 ANECNOIC CNAIMDEN ...ttt h e a e eh e sae e she e sae e saeesseesaeesbeesbeesreesreen 22
5221 L€ 0T | USRS 22
5222 (D2 ] ol o o D TP P TP VP PRPP 23
5223 Influence of ParastiC rEflECLIONS ........coiuiiiieie e e 25
5224 Calibration and MOOE OF USE.........coiuiiiiiiiieieeie ettt bbb sb e b e e nreene e sreenree 25
523 SHTPIINE COUPIEN ...ttt sttt et ear e bt e be e be e nbeebe e 25
5231 (D= ] ol o o D TP PR P PP PR 25
5232 L0 1 = o o FOR USRS 25
5233 MO0 OF USB.... .ttt ettt b et ettt et b et et e b e b e 25
53 SEANAANT POSITION. ...ttt ettt e bt st e bbbt e bt e bbb e re e 26
54 TS ANTENMNA 0T TNE LT ...ttt e b e s bt sbe e s b e e sb e e sb e e sbe e be e nbe e abeebe e 26

ETSI



4 ETSI EN 300 176-1 V1.4.1 (2001-02)

55 U0 S (U1 o g = g1 0 g W USRS 26
5.6 L= B D T RTSTRR 26
561 Do ] o 1 o o O OO U P T PP TPRTRO 26
56.1.1 Calibration of the test fixture for the measurement of transmitter characteristics.........cccooveveeiieenee. 27
5.6.1.2 Calibration of the test fixture for the measurement of receiver characteristics..........ccoovvviieicnene 27
5.6.1.3 Y LeTe (SN 0 U= PO RR 28
5.6.2 Equipment with atemporary or internal permanent antenna CoONNECLON ...........ooveeereeeiieeiiee e siee e 28
56.21 Equipment with atemporary antenna CONNECLON ..........ccoueeuieieeieeieeie et 28
5.7 Tl (oo g === S ) (RO TRP 28
571 D 1c o ] o 1 o o O OO TPO PR TRRTRO 29
572 Test fOr ParasitiC FEflECLIONS ... .eoveeiiee et sb e bbb e e sbeesreesree 30
573 Calibration and MO OF USE.........eieiieeiie ettt et sa e st e e s teesbe e e sateesnteeens 30
58 [0 g = (< (I 1) PO P PP PP PP PPRPPRPRN 30
581 Do ] ol o o O OO TPO PP TRRTRO 30
582 Connections between the EUT @and e LT .....oooeiiieeee ettt s 30
583 FUNCEIONS @NA @0ITTTTES......eoeie ettt se e e sate e st e e e sbe e e saee e sneeas 31
584 SigNal gENENEtion UNCEITAINTY .......eeiuieiieieeie ettt sttt ettt ettt b et st e e sbeesbe e e abeenbeebe e 31
584.1 MOAUIBEEA DECT 11K CAITIEN ..ottt b e e b e 31
5.84.2 (O VA L0110 (= 1= £ PR TRRTRRI 31
5843 DECT RF SIGNAL ...ttt sttt st e et he et e e et e e bt e ae e b e sbeebe e e e b e sbeebesbesnnesbesben 31
5844 TeSt MOAUIALTION SIONAIS .....c.eieiieiieie e b b bbbt e b e b sanesnne e 32
585 MEBSUIEMENT UNCEITAINTY ......veeutieitieiteeie ettt e ettt rb et se et rb et sb e s be e sbe e sbeesbeesnneannesnnesans 32
59 ool g == (< o (U 1) T PP P PP PRRT PP PPRPPRPRN 32
591 DeSCription OF tNE UT ...ttt bbb e b b e sbe e b et snnesaneaanesnns 32
592 The test StANADY MOUE.... ..ottt st sb e b e e sb e e sbeesbeesbeesbeesbeesbeesbeesreens 32
593 =S B 101C o L PP TP PTRRT 33
594 Dummy setting when EUT isa RFP and it isin test stand-by mode............cooiiiiiiiiiiie 33
5.10 Description of the [ower teSter FT and PT .......oo ittt e 33
511 GeNEral tESE MENOUS ... ittt et sa e snbe e st e e e sbee e sate e snteesnreeans 34
5111 (€7 0T TR PRTPRRRTRN 34
5112 SaMPlING thE RF SIGNEL ... bbb e bbb b e 34
51121 [ oo [0 (] o) o PSRRI 34
51122 SAMPIING MEINOG. ... bbbt r e b b e sre e sbeesbeesreesreen 34
5113 Determining the refer@nCe POSITION .........eoiuiieei e saeas 34
51131 Case 1: EUTSthat Cannot traNSMIT ........eiiiiieiiee ettt st e ae e s sneeennneeens 34
51132 Case 2: EUTSthat Can tranSMit .........cooiiiiie ettt st s nee e snneeens 34
5114 Bit Error Rate (BER) and Frame Error Ratio (FER) MeaSUremMeNtsS ..........ccevveveiieeiee e 35
5.12 QLIS = 0 o TSRS 35
5121 IS = 0 o 0 TSSO U PRSP 35
5122 IS S 0 TP 35
5.12.3 IS = 0] 0 ST U PR RTURRUPR 36
5124 IS = 0 o ST U PRSP 36
5.125 IS = 0 TSR U PRSP 37
5.13 Test arrangements for intermodul ati ON MEASUMEMENES ........coiviiiirie et 37
5131 PT 10 PT @TaNGEMIENT ...ttt n e s e e s e e s re e e bn e s e re e nnneenane s 37
5.13.2 FT 1O FT @TangEMIENT ...ttt ettt ettt e s e s r e s b e e nbn e s e ne e srne e nene s 38
5.13.3 e I (o o = = 016 1= 141 | TSP OTRT 38
6 Test conditions, power sources and ambient tEMPEratUrES ..........eevveeiieiierie e 39
6.1 (€1 11 - | T TP TP PP PP PP 39
6.2 NOMINAl TESE CONTITIONS......ee vttt b e r e bt ettt e ab e s aeesae e s sbeesbeesreesbeesreen 39
6.3 EXErEME LESE CONAITIONS......teeeeeeet ettt b bt bbbt b e e bt bt e bt e be e s e ear e e sbeesbeesbeesbeesreen 40
6.4 Test power SOUrce - geNEral FEQUITEIMENES .........eiiiiieeitie st stee st ettt ettt re et be b b e n e n e ne s nesaneenre e 41
6.5 NOMINGl TESE POWES SOUICE......eeuteeuteeuteeite et ettt e st sbeesbeesbeesb e e sr e e sbeesbeesbeeabe e be e seeaneesneenresaneenbeesreesreenreens 41
6.5.1 IMAINS VOITAGE ...tttk h bbbt bt b et s b e sb e e s b e e nb e e ae e e nn e nnnennn e e e e 41
6.5.2 Regulated |ead acid Dattery POWES SOUICES..........coiiiiiieiiieiieieet ettt 41
6.5.3 NICKEl CAOMIUM BAIEEIY .....eeee et n e bbbt ae e 41
6.54 OFNEN POWET SOUICES.......veeteeitiesteesteesteesteesteeste e st e e sbeesbeesbeesbeesbeesbe e abe e abe e ab e e abe e abe e b e e abe e bt e nbeenbeeabeenbeereenns 41
6.6 EXIremME tESL POWEY SOUMCE. ... .eeiiiiiitiiiite ettt sttt bbb e b e b e s ba e e be e e e are e srne e sene s 41
6.6.1 IMBINS VOITAGE ...ttt h bbbt bt b et s b e sb e e nb e e nbe e s ae e e nn e enneennennnesnns 41
6.6.2 Regulated |ead acid Dattery POWES SOUICES..........coiiiriieiieieeieetee et 41
6.6.3 NICKE CAOMIUM BAIEEIY .....eeee et b e bt b e 41

ETSI



5 ETSI EN 300 176-1 V1.4.1 (2001-02)

6.6.4 OFNES POWET SOUICES.......veeteeiteeiteeiteesteesteesteesbeesbeesbeesbeesbeesbeesbeesbeeabeeabeeabeeabeeabeeabeeabeeabeeabeeabeeabeenbeebeenee 42
6.7 Testing of host connected equipment and PIUG-IN CAIdS. .........ooiiiiiiiiiie e 42
6.7.1 Alternative A: COMPOSITE BQUIPMENT.......citiiitiertieitieie ettt sttt b e e b e e sbeesreesbeesbeeneeneesreesreens 42
6.7.2 Alternative B: use of atest jig and three NOSES........ooiuiiiieiiiiiee e 42
7 Accuracy and stability Of RF CAITIENS ........oiiiiiii i 43
7.1 (DL 17 1o PSPPSR URURURRRN 43
7.2 L= 0 01T (11 o TR 43
7.3 MEtNOd Of MEASUMEMENT .....c..eiiiiiiie ettt st sae e ae e sae e ae e she e sheesaeesheesasesbeesbeesbeesreen 43
7.4 Verdict criteriaWhen the EUT ISARFP ..ottt e 44
7.5 Verdict criteriaWhen the EUT IS PP........oi e 44
8 Accuracy and stability Of timiNg PAraMELEIS..........oiiieiiiiii e 44
8.1 SIOt SITUCTUIrE AEfiNITIONS. ...ttt sbe e sttt e b e e b e be e 44
8.2 Definition of the POSITION OF PO........iiiiiie e b e b sreesreesree 45
8.3 Measurement of PaCKEL tIMING JITEN ........ei i sre e b e sree 45
831 == 0= 01T (1171 o SRR 45
8.3.2 MEthOd Of MEASUMEMENT........eeiieiie ettt ettt s e e bt e an e s e e bt eanesnneannesnns 46
8.3.3 V2 do o o 1= = T PSP PP PP PPTPUPTPPPPPPPUN 46
84 Measurement of thereference timing accuracy of aRFP ......c..ooiiiiiii i 46
841 LIS 0= 01T 7 11T o SRR 46
8.4.2 MEthOd Of MEASUINEMENT.........eiitiieeee bbbttt b et et e e bt e bt e bt ennesanesnnesnns 46
8.4.3 V2 do o o 1= = T PSP PP OPPTPUPTPPRPPPPUN 47
8.5 Measurement of packet transmission acCuraCy Of 8PP ........cociiiiiiii e 47
851 == = 01T (1171 o SRR 47
852 MEthOd Of MEASUMEMENT.........eiiieiei ettt b e st e bt e bt bt e bt eanesnneaanesans 47
853 V2 do o o 1= = T PSP PUPTPPPTPUPTPPRPPPPUN 48
9 L= 1SS T T o1 = OSSR 48
9.1 D= 1 4o TSRS 48
911 PRYSICEI PACKELS........eeeeee ettt ettt e b et e e bt e b e e bt e bt eae e an e enn e nn e ennenan s 48
9.1.2 TrANSMITEEO POWE ...ttt ettt b e bt rb e sh e e sb e e sb e e sb e e sb e e sh e e sbeenbeeabe e b e enbeesbeesbeesbeesreen 48
9.1.3 Normal TranSMitted POWES (NTP)......ooiiiiieiieii ettt n e sen e 48
914 TraNSMITEEr @EEACK TIMIE......eceiete ettt bbbt e bt bt bt e s e e b e eas e e sbeesbeesreesreen 48
9.15 TraNSMITEEr FEIEASETIME ...ttt bbb b s b b e e sb e e s b e e s be e b e e b e e sbeesbeesbeesreen 48
9.1.6 IVIINEIMIUITI POWES ...ttt e ket ek ek ek ek e bt eh e et e e et e he e eae e e ee e e mn e ann e nmn e ennennn s 49
9.1.7 IVEAXTIMIUITY POWEY ...ttt ettt et ae e et e as e e ae e e et £ e as e eae £ e ae e e ae e e e st e m st e ab e eab e e aneesnesnnesnnesnnesnns 49
9.1.8 Maintenance of transmission after PACKEL EN...........ceeiiiiiiriieee e 49
9.1.9 TranSMItter idl@ POWES OULPUL........coveeiietieie ettt sttt sb e b b e b e e st e e sbeesbeesbeesbeesreesreen 49
9.2 L= 0= 01V (7 11 o T RTSTRR 49
9.3 MEthOd Of MEASUIEMENT ...ttt ettt ae e she e s ae e sheesaeesaeessnesanesbeesbeesbeenreens 49
9.4 V4 do o o 1 1= ¢ = T PP U PP PP PR 50
10 TranSMUTEEO POWES ......eeiieeeeeeei ettt ettt e e s e s e e s b e e s et e seeab e e ass e e b e e aneesnneenneenneeanneenreens 50
101 D= 1 o RO RPTRR 50
10.11 PP and RFP with an integral @nteNNaL...........cc.eoioiieiieeee e 50
10.1.2 PP and RFP with external connectionsfor all antennas............c.cceieeiieiiiiic e 50
10.1.3 PP and RFP with both integral and external antennas.............ccoceiiiiiiiieiie i 51
10.2 PP and RFP With an integral @nTENNEL..........cocuiiiiiiiii e st sree 51
10.21 L= = 01T 7111 o SO PRSP 51
10.2.2 MEtNOO Of MEASUMEMENT.........eeiiiiie ettt et ettt e bt bt e e e e b e snnesnneannesnns 51
10.221 MEASUrEMENT OF NTP.....eoiiie et e et e et e e e e sat e e st e ebeeesaeeesbeeesneeesnteas 51
10.2.2.2 MeEBSUremENt Of ANEENNEA GAIN. .....c..eetietieteeie ettt re e ean e b b e 51
10.2.3 VeErdict Criteriafor @l EUTS......ooiieii ettt sttt sb e bbb e e b e sbe e sbeesreesreen 52
10.3 PP and RFP with external antenna ConNECHION(S) ... . eeireerrieriieiieie sttt 52
10.31 BLICE= = 01T (111 o SRR 52
10.3.2 MEtNOA Of MEASUMEMENT.........eeiiiiieeee ettt b ettt b e e bt an e e b e e b e snnesanesnnesnns 52
10.3.3 VeErdict Criteriafor @l EUTS......ooieieee ettt bbb b b sb e e b e beesbeesbeesreen 53
R o o= 1= g0 010 LU = 1o o SRR 53
111 == = 01 11 o O RO PTOTRR 53
11.2 Method of measurement, PartS L anNd 2.......coouii it b e b e ae e 53
11.21 T O TR RRU PR URTURRPRT 53
11.2.2 PAIT 2.ttt bt bR e e b e Rt R £ R £ e R e eRe SR e e Re e R e e heeReehe e b eheeReehe e e e e 53

ETSI



6 ETSI EN 300 176-1 V1.4.1 (2001-02)

11.3 Method of measurement, PArTS 3 AN 4.......oo it s et nee e saeeas 54
11.31 2 G RO 54
11.3.2 Part 4 .. ..ot e e e e e e e e ——————eeeeeeeee———eeeeeetaae———tteeeesaaa——reteeeesaaarrrraeaeessanires 54
114 V4 do oo gL = =T {0 g 7= g At TPV P PP PPPR PR 55
115 VErdiCt CrItErATOr PAIT 2. .ottt s e sttt e b e nbe e b e 55
11.6 VeErdiCt CrItariafor PAIT 3 ... oot e s b e et e b b e re e 55
11.7 VErdiCt CIItErTATOr PAIT 4 ...t e st e s e b et e be e nbeebe e 55
12 Unwanted RF POWES FAOIBEION. ........ciueiiiieieeiieiei ettt et esn e sneeasnesnneeneens 56
12.1 GENETAl TESE CONMITIONS ... .uuuuuuueeueeueeteaessessesesesssesssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnnes 56
12.2 Emissions dUE tO MOTUIGLION ..........oooiiieiieeeeee et e s s eaan 56
12.2.1 (DL {1 TR0 o [T RPN 56
12.2.2 LIS 0= 0177001010 56
12.2.3 VL= 1alolo Mo 101 c U1 E= 1 01= | 57
12.2.4 AV A= (o [Te A 1 (= (= 58
12.3 Emissions due to tranSmMItter traNSIENES.........ooooiiieieeeeeeeeeeeeeeeeeee e e aas 58
12.3.1 (DL {1 TR0 o [T PP 58
12.3.2 LIS 0= 017700110 58
12.3.3 YTz 1alolo Mo 101 c U1 E= 1 0= | 58
12.3.4 AV L (o [T A 1 (< = 59
12.4 Emissions due to iNtErMOTUIBLION ........coooeeieeeeeeeeeee e 59
12.4.1 (DL {1 TR0 o [T PPRRRRRRR 59
12.4.2 LIS 0= 017700011 59
12.4.3 YTz 1alolo Mo 101 c U1 E< 1 01C | 60
12.4.4 AV A= (o [T A 1 (< = 60
125 Spurious emissions when allocated atransmit Channel ..o 61
12.5.1 (B {1 TR0 o [T PRRTRRRR 61
12.5.2 (R0 [F= (S0 K< 4TRSS ] F N 61
12.5.2.1 LIS A= )V 10 10= 2 S TRTRRTRRRPRPRRTRRINS 61
12.5.2.2 YT a0 o Mo 1012 c U1 E< 1 1S 1 PO 61
12.5.2.3 AV L= ([T A 1 (< =TSR TSRTRTRRRPRRTRN 62
1253 CoNAUCEET SPUIMOUS BITISSIONS. .....cuveeueeeiteeieeeieesieesieesieesteesbeesbeesbeesbeesbeeabeeabeeabeebeebeebeebeebeaabeenbeereenes 62
12.5.3.1 LIS A= )V 10 10= 2L TR TRRTRTTRRPRRTRRN 62
12.5.3.2 YT 10 o Mo 1012 c U1 E< 1 41 1 PO 62
12.5.3.3 AV L= (o [T A 1 (< =TT RRTRRTRTRRRPRRTRIN 63
G T o =T ([oJ g o= A= g (= 1 o OSSPSR 63
131 RE0IO FECEIVEN SENSITIVITY.....veiiteiitie ittt sttt sb e bt e sb e e she e sb e e sb e e sbeesbeesbeesbeesbeesbeesreen 63
13.1.1 (DL {1 TR0 o IR 63
13.1.2 LIS 0= 01770011010 63
13.1.3 VL= 1o lo Mo 101 c U E< 1 0= | 63
13.1.4 AV A= (o [T A 1 (< = 64
13.2 Radioreceiver referenCEBER ANA FER ...t 64
13.2.1 (DL T TR0 o [T PRRTRRRR 64
13.2.2 LIS 0= 017700011 64
13.2.3 VL= 1o lo Mo 101 c U L= 1 1< | 64
13.2.4 AV A= (o [T A 1 (< = 64
133 Radio recaiver interferanCe PETOIMENCE.........oiii it eesreesree 64
13.3.1 (DL {1 TR0 o [T PRRRRRRR 64
13.3.2 LIS 0= 0177000101 65
13.3.3 VL= 1alolo Mo 101 U1 E< 1 1< | 65
13.34 AV A= (o [T A 1 (< = 65
134 Radio receiver blocking case 1: owing to signas occurring a the same time but on other frequencies......... 65
13.4.1 (B {1 TR0 o [T 65
13.4.2 LIS 0= 01770001100 66
13.4.3 VL= 1alolo Mo 101 U1 E< 1 11< | 66
13.4.4 AV A= (o [T A 1 (< = 67
135 Radio receiver blocking case 2: owing to signals occurring at adifferent time...........ccoooeveeveiicicieciee 67
13.5.1 (BT TR0 o IR PRRRRRRR 67
13.5.2 LIS 0= 0177000101 67
13.5.3 VI 1alolo Mo 101 U1 E< 1 0= | 67
13.54 AV A= (o [T A 1 (< = 638

ETSI



7 ETSI EN 300 176-1 V1.4.1 (2001-02)

13.6 Receiver intermodulation PETOMMENCE.........c.eiiiiiieiieie ettt bbb r e sr e r e sreesreesree 68
13.6.1 DT 1T 1 (oo ISP USUPR 68
13.6.2 BLICE= 0= 01T (111 o SRR 68
13.6.3 MethOd Of MEBSUNEMENT........o ettt st e e st e e s te e e beeesaeeesbeeesreeesneeas 68
13.64 RV o oo 1 (= £ - VPRSP 69
13.7 Spurious emissions when the PP has no alocated tranamit channel..............ccooiiiiii e 69
13.7.1 DL 1T 1 (oo ISR USRI 69
13.7.2 BLICE= = 01T (7111 o SRR 69
13.7.3 MethOd Of MEBSUNEMENT ...ttt sttt st e e st e e sateeebeeesaeeesbeeesneeesnteas 69
13.7.4 Verdict criteria (outside the DECT DaNd).......ccciiiiiiiiei et 70
13.7.5 Verdict criteria (insidethe DECT Band).........cooeiiiiiiiiiiieie et 70
14 Intersystem synchronization (FP ONIY) ........ooeoieoiiiiieeeeee e 70
14.1 (D<o ] 1o o IS RURURURRPRN 70
14.2 L= 0= 011 (11 o TR STRR 70
14.3 Wired SYNCIIONIZaETON POMTS ... .eeureieeeiee ettt sb ettt et sb e et b ettt e ab e n e an e e e e eae e e abeesbeenbeenbe e 71
1431 e SR U 4 (= = (OSSPSR 71
14311 MethOd Of MEBSUMEMENT........ooiii et sa e st e e b e e sbeeesaee e sneeesneeas 71
14.31.2 V2= o oo 1 1= £ = TSR URP PRI 71
14.3.2 e SR s = LY RSP SR 72
14321 Method Of MEBSUMEMENT........ooiii et e st e e e e beeesaee e sneeesneeas 72
14.32.2 V2= o Lo o 1 (= = TSRS 72
14.4 GPS SYNCRIONIZALTION ...t b e bt b e s bt e s bt ettt e b e b e b e 72
1441 FP with integrated Global Positioning System (GPS) synchronization..............coceeveereeneeeiienieneeseeneens 72
14411 MethOd Of MEBSUMEIMENT. ...ttt e st e sb e e sate e snbe e sbeeesaeeesneeas 72
14412 V2= o Lo e 1 (= £ = T PR RPTRRRRI 73
14.4.2 External GPS SyNChroniZation GEVICE..........ccueeuieiiieiieiiei ettt 73
14421 MethOd Of MEBSUMEIMENT........ooeii ettt st e st e e b e e be e e saee e sneeesnteas 73
14422 V2= o oo 1 (= = TSRS 73
L T Y O PO PO U PR PPPPPRPPPPR 73
16 EQUIPMENt TAENTITY tESHING ....eeeiiiieeie et ee st et e e st e e s nteeesseeesteeesnseeessseesseeennnenans 74
16.1 PRSP ROSURURUSURRPRN 74
16.2 PP RTRUSURURURURRPRN 74
17  Efficient use of the radio SPECIIUM..........iiiiiie e ene e 74
171 (0107 0 101= IS 1= o oo USRS 74
17.2 Channel CONFITMIBEION ........eeieiie ettt ettt sae e sa e e et e e st e e enbeeeseeeseeeeabeeesneeesnbeesnrenans 74
17.2.1 o 1 TS = PR RURUSUPR 74
17.2.2 o 1 T o RSP RURUSUPR 74
17.3 CRANNEl FEIEASE ...ttt st e et e e b e e s st e e sateesateeenseeeneeenbeeesbeeesabeesnbeesnbenans 75
17.4 (€7 0T PSR RURPR 75
G T 1Y S (- 11 o OSSPSR 75
181 TESNG BS A PP ...t b bbbt b e b e E e bt bt bt bt bbb bbb e ne e 76
18.2 TESHNG BS AN RFP......ee bbbt b e bt bbbt st e be e abe e nbe b 76
18.3 APPHTCANTS AECIAIAITONS. ... ettt b et b e bt b e n e e e et e bt et e nbe e nbeebe e 77
19 Requirementsfor PPswith direct PP to PP communication MOdE............ccoeveiieeiiereniie e eee e 77
191 Setting the EUT in direct communiCationS MOOE. ..........coiriiiiiiiiesieesieesie et 77
19.2 When the EUT hasnot iNtialed @ CalI ........coueiiiieie et 77
19.3 When the EUT INITIAIES @ CAlL ......neiiee ettt 77
194 APPITCANTS AECIAIAITONS. ...ttt ettt ettt b e e r e e an e be bt e b e nbeebe e 78
20  Distributed COMMUNICALIONS. ... .eeiiiieitieesieeeseeeesteeeesteeeaeeeesseeeaseeeeaeeeaaseeeanseeeanseeeanseeanseeeanseeannses 78
20.1 TESNG BS A PP ...ttt b e h e E e R bR Rt bbb re e re e re e re e 78
20.2 LIS (Lo =TSR I o TP PTOTRR 79
20.3 APPHTCANTS ECIAIALITON ... et b et b e s e et e s b e b e b e e nbeere e 79
21 Higher level modulation OPLiONS ..........coieieiie e e et e e et e e st e e sneeeeneeeeaneeeenneeas 79
21.1 Activation of higher level modulations when EUT isin test stand-by mode............occoiiiiiiiiniiininee, 80
21.2 PN oo 1Ter= g 160 (= o = = o) o USRI 80

ETSI



8 ETSI EN 300 176-1 V1.4.1 (2001-02)

Annex A (infor mative): Justification for ReqUIremMeENtS........ccveiiiiieiierie e 81
Annex B (nor mative): Proceduresfor test fixture calibration and for measurement of

radiated SPUriOUS EMISSIONS.......ccuueieirreerieerreeiee s e sreesre e e sreesseesneesneens 83
B.1 Calibration of test fixture for reCEVEr MEASUrEMENLS...........oevieeeiireriieesieeeseeeseeeeseee e e sreeeeneeee s 83
B.1.1 MEthO Of MEBSUNEIMENT ..ot et e st e et e e e st e e e saee e snbeesbe e e sbeeesaeeesnreas 83
B.2 Radialed MEBSUMEIMENTS. ... ... eie e ettt s e st e et e st eesneeeesteeesteeesnteeesseeeeaseeessanesnsenensesennsenans 85
B.2.1 (T 11 - U RTTRRURRPIN 85
B.2.2 Radi G1E0 SPUMOUS EIMIESSIONS. ... .teeteeiteestee sttt ettt ettt et st sa e e ae e she e sbe e sb e e sbeesbeesbeesbeesbeesbeenbeesbeesbeesbeesreen 85
B.2.21 D= 1 1o o [P RRTS 85
B.2.2.2 MethOd Of MEBSUNEMENT........oo ettt sae e e sate e snte e e bt e e saeeenbee e sneeesnteas 86
B.2.3 (07211 0 1= B = o = 1o o RS USRRIN 87
B.231 D= 1 1o o RSP STS 87
B.2.3.2 MethOd Of MEBSUNEMENT........o ittt ettt st e e st esnte e e bt e e saeeenbeeesneeesneeas 88
Annex C (nor mative): Procedur e for measurement of conducted spurious emissions................. 89
C.1  ConAUCLEd SPUIOUS BIMISSIONS .......veeueiiuteeteeaireasteesteessse st esteeaseeaneesseessseesbeesbeessneebeesbeessneanneesseesnnas 89
Cl1 D= 1 14 o o PO RO RPTRP 89
Cl1l2 MEthOd Of MEBSUNEIMENT .......oo ettt sttt et e e sae e e sae e e sateeemteeebeeebeeesbeeesreeesnreas 89
Annex D (nor mative): Test SUPPOIt Profile (TSP) ..eveeeee et 20
5 200 R [ g1 0o 1 o o SR PUSR 20
D.2 Standardized symbols for the StatuS COIUMN .......coouiiiiie e 90
D.3 Capabilities of PP (EUT) UNAES TESE .......eiiiiiieeiee ettt 91
D.31 S Y= USRS 91
D.3.2 =T 1P TP PP PRSPPI 91
D.3.3 MESSAgE PAIBIMELENS ...ttt ettt ettt st e st r et er et e s bt e s e st e s as e e s s e e e ar e e sar e e s b e e s r e e e nre e srne e nnre s 93
D.34 PrOCEOUE SUPPIOM. ...ttt sttt sttt sttt b e bbbt e sb e sb e e sb e e sb e e sh e e sb e e sh e e sb e e ehe e sb e e sbeesbeesbeenbeesbeesbeesbeenreen 94
D.35 CSF MUIIPIEXING TUNCLIONS ... ..ottt s b e be e et e bbb 95
D.3.6 TiMEr @NA COUNTEN SUDPPOM ... teeiteeiteeiteesteesteeste e st e e bt e st e e st e e st e e st e e sbeesbeesbe e s beesbeeabeeabeeabeeabeenbeeabeeabeeabeenbeebeenes 95
D.4 Capabilities Of FP (EUT) UNAEN tESL ......eeiiiiieeeie ettt et e st e st e sneeesnaeesnneeens 96
D41 S Y= USRS 96
D.4.2 =T TP TP PP PRSP 96
D.4.3 MIESSAgE PAIBIMELENS ...ttt ettt ettt et et e e r et E et s b e e e s e bt e s an e e s s e e e s e e eab e e e b b e e s r e e e nre e e nrne e nere s 98
D.4.4 PrOCEOUIE SUPPIOM. ...ttt sttt sttt stttk b e bbbt sb e sb e e sb e e sh e e sh e e sb e e sh e e sb e e sheesb e e sbeesbeesbeenbeenbeesbeesbeenreens 99
D.45 CSF MU PIEXING TUNCLIONS ...ttt ettt e sbe b e nbe e b e 100
D.4.6 TIMEr NG COUNTEN SUDPPOM ...ttt it steesteesteesteesteesbe e st e e sbeesbeesbeesbeesbeesbeesbeesbeesbeesbeesbeesbeesbeesbeesbeesbeesbeesreens 100
Annex E (normative): Measurement of BER and FER.........ccocoviiiii i 101
Annex F (infor mative): Procedures for the measur ement of synchronization loss at the EUT

0V 1 T I TS 102
e 19 == ox ] oo USRS 102
e |V = 1 T o R ORR 102
Annex G (informative): Guidelines for installation related iSSUES..........ccoovereiriiesee e 103
G.1 ANtennNaS WIth AirECHIVITY ....coeeieie e e et e st e e e e snee e e ee e e enee e e e 103
G.2 DECT frame SyNChroNiZatiON. ..........cceeieiiiieieeiee st 103
G.z21 Guidance for ingallation of frame synchronized DECT SYSIEMS........cccovriueriierierienee et 104
G211 GPS SYNCAIONIZALTION. ...t sb e b e b e e sre e b e e b e e sr e e sreesreesreens 104
G.212 Wired synch port SYNCHIONIZBIION ..........coueeitieiieeiiet ettt sn e 104
G.2.13 Requirements for DECT @i SYNCAIONIZBHION. .......c..eeiueerieerieeiieieeieete et 105
L 11 (TP PR 106

ETSI



9 ETSI EN 300 176-1 V1.4.1 (2001-02)

Intellectual Property Rights

IPRs essential or potentially essentia to the present document may have been declared to ETSI. The information
pertaining to these essential 1PRs, 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 isavailable from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (http://www.etsi.org/ipr).

Pursuant to the ETSI IPR Policy, no investigation, including IPR 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 European Standard (Telecommunications series) has been produced by ETSI Project Digital Enhanced Cordless
Telecommunications (DECT).

The present document contains text pertaining to approval testing of the Digital Enhanced Cordless
Telecommunications (DECT) Common Interface. Such text should be considered as guidance to approval (or licensing)
authorities.

Details of the DECT Common Interface may be found in EN 300 175 parts 1 [1] to 8 [8]. Further details of the
DECT system may be found in the ETSI Technical Reports, TR 101 178 [18] and ETR 043 [19].

The present document is part 1 of a multi-part deliverable covering the approval test specification for Digital Enhanced
Cordless Telecommunications (DECT), as identified below:

Part 1: "Radio";

Part2:  "Speech".
National transposition dates
Date of adoption of this EN: 2 February 2001
Date of latest announcement of this EN (doa): 31 May 2001
Date of latest publication of new National Standard
or endorsement of this EN (dop/e): 30 November 2001
Date of withdrawal of any conflicting National Standard (dow): 30 November 2001
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1 Scope

The present document specifies the approval tests applicableto all Digital Enhanced Cordless Telecommunications
(DECT) equipment accessing the DECT frequency band 1 880 MHz to 1 900 MHz (including provisions for testing
other or extended frequency bands) and the approval tests applicable to DECT speech transmission using

ITU-T Recommendation G.726 [14] ADPCM speech codec at 32 kbit/s.

The aims of the present document areto ensure:

- efficient use of frequency spectrum,;

- no harm doneto any connected network and its services,

- no harm doneto other radio networks and services;

- noharm doneto other DECT equipment or its services,

- interworking of terminal equipment viathe public network;
through testing those provisions of EN 300 175, parts 1 [1] to 8 [8] which are relevant to these aims.
Thetests of EN 300 176 are split into two parts:

- part 1 (the present document) coverstesting of radio frequency parameters, security elements and those DECT
protocols that facilitate the radio frequency tests and efficient use of frequency spectrum;

- part 2 describestesting of DECT 32 kbit/s ADPCM speech requirements between network interface and DECT
PT, or between a DECT Cl air interface and alternatively a DECT PT or FT. Part 2 is not applicable to terminal
equipment specially designed for the disabled (e.g. with amplification of received speech asan aid for the
hard-of-hearing).

DECT terminal equipment consist of the following € ements
a) Fixed Part (FP);
b) Portable Part (PP);
¢) Cordless Terminal Adapter (CTA);
d) Wirdess Reay Station (WRS) (FP and PP combined).
Part 2 of the present document is structured to allow type approval of either:
a) the FP and PP together; or
b) the FP and PP as separate items.

Additional tests apply for equipment implementing ETSI defined profiles (e.g. GAP, DECT-GSM, DECT-ISDN).
Thesetests are found in related ENs and may supersede the requirements of the present document.

ETSI



11 ETSI EN 300 176-1 V1.4.1 (2001-02)

2

References

The following documents contain provisions which, through reference in this text, constitute provisions of the present

document.

» References are either specific (identified by date of publication and/or edition number or version number) or

non-specific.

» For aspecific reference, subsegquent revisions do not apply.

» For anon-specific reference, the latest version applies.

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

(17]

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

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

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

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

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

ETSI EN 300 175-6: "Digital Enhanced Cordless Telecommunications (DECT); Common
Interface (Cl); Part 6: Identities and addressing".

ETSI EN 300 175-7: "Digital Enhanced Cordless Telecommunications (DECT); Common
Interface (Cl); Part 7: Security features’.

ETSI EN 300 175-8: "Digital Enhanced Cordless Telecommunications (DECT); Common
Interface (Cl); Part 8: Speech coding and transmission”.

I SO/IEC 9646-1: "Information technology - Open Systems I nterconnection - Conformance testing
methodology and framework - Part 1: General concepts’.
(See dso ITU-T Recommendation X.290).

ITU-T Recommendation V.11 (1988): "Electrical characterigtics for balanced double-current
interchange circuits operating at data signalling rates up to 10 Mbit/s".

ITU-T Recommendation O.153 (1988): "Basic parameters for the measurement of error
performance at bit rates below the primary rate'.

Directive 1999/5/EC of the European Parliament and of the Council of 9 March 1999 on radio
equipment and telecommuni cations terminal equipment and the mutual recognition of their
conformity (R& TTE Directive).

EN 55022: "Limits and methods of measurement of radio disturbance characteristics of
information technology equipment”.

ITU-T Recommendation G.726 (12/90): "40, 32, 24, 16 kbit/s Adaptive Differential Pulse Code
Modulation (ADPCM)".

Council Directive 89/336/EEC of 3 May 1989 on the approximation of the laws of the Member
States relating to el ectromagnetic compatibility.

ETSI EN 300 700: "Digital Enhanced Cordless Telecommunications (DECT); Wirdless Relay
Station (WRS)".

ETSI EN 301 406: "Digital Enhanced Cordless Telecommunications (DECT); Harmonized EN for
Digital Enhanced Cordless Telecommunications (DECT) covering essentia requirements under
article 3.2 of the R& TTE Directive; Genericradio”.
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[18] ETSI TR 101 178: "Digital Enhanced Cordless Telecommunications (DECT); A High Level Guide
to the DECT Standardization”.
[19] ETSI ETR 043: "Digital Enhanced Cordless Telecommunications (DECT); Common Interface

(ClI); Services and facilities requirements specification".

[20] ETSI EN 300 176-2: "Digital Enhanced Cordless Telecommunications (DECT); Approval test
specification; Part 2: Speech".

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:

antenna diver dty: antennadiversity implies that the Radio Fixed Part (RFP) for each bearer independently can select
different antenna properties such as gain, polarization, coverage patterns, and other featuresthat may effect the practical
coverage. A typical exampleis space diversity, provided by two vertically polarized antennas separated by

10 cmto 20 cm

bearer handover: internal handover process provided by the Medium Access Control (MAC) layer, whereby one MAC
connection can modify its underlying bearers while maintaining the service provided to the Data Link Control (DLC)

layer
NOTE 1: Bearer handover is dot based.
cell: domain served by a single antenna system (including a leaky feeder) of one FP

NOTE 2: A cdl may include more than one source of radiated Radio Frequency energy (i.e. more than one Radio
End Point).

Central Control Fixed Part (CCFP): physical grouping that contains the central elements of a FP. A FP shall contain
amaximum of one CCFP

NOTE 3: A CCFP controls one or more RFPs.
conducted measur ements. measurements which are made using a direct connection to the equipment under test
Cordless Terminal Adapter (CTA): physical grouping that containsa DECT portable termination and aline interface

DECT Distributed communications: DECT Distributed communication isregarded as a communication capability of
a DECT Local Network that allows anumber of DECT terminals (a FP and number of PPs) to co-exists and directly
communicate one with another

DECT-like carrier: modulated RF DECT carrier used for interference testing which conformsto the requirementsin
EN 300 175-2[2] in terms of frequency and timing and uses a pseudo-random sequence for modulation

Double Slot (SLOT): one 12th of a Time Division Multiple Access (TDMA) frame which is used to support one high
capacity physical channel

duplex bearer: use of two ssmplex bearers operating in opposite directions on two physical channedls. These pairs of
channdl s lways use the same RF carrier and always use evenly spaced slots (i.e. separated by 0,5 TDMA frame)

Equipment Under Test (EUT): equipment submitted to the test |aboratory for type examination

Fixed Part (DECT Fixed Part) (FP): physical grouping that containsall of the elementsin the DECT network
between the local network and the DECT air interface

NOTE 4: A DECT FP containsthe logical elements of at |east one Fixed radio Termination (FT), plus additional
implementation specific e ements.
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Fixed radio Termination (FT): logical group of functions that contains all of the DECT processes and procedures on
the fixed side of the DECT air interface

NOTE5: A FT only includes dementsthat are defined in the DECT Cl standard. Thisincludes radio transmission
elements (layer 1) together with a selection of layer 2 and layer 3 elements.

full dot (dot): one 24th of a TDMA frame which isused to support one physical channel
half dot: one 48th of a TDMA frame which is used to support one physical channel

handover : process of switching acall in progress from one physical channel to another physical channd. These
processes can beinterna or externa

NOTE 6: Therearetwo physical forms of handover: intra-cell handover and inter-cell handover. Intra-cell
handover isalways internal. Inter-cell handover can be internal or external.

host equipment: any equipment which has a complete user functionality when not connected to the DECT radio
equipment, and to which the DECT radio equipment provides additional functionality, and to which connection is
necessary for the DECT radio equipment to offer functionality

Hybrid Part (HyP): DECT terminal that provides FT, aswell as, PT capabilities being capable of communicating
directly with FT or PT

inter-cell handover: switching of acall in progress from one cell to another cell
NOTE 7: Thisonly defines the form of handover, it does not define a specific process.

intra-cell handover: switching of a call in progress from one physical channel of one cell to another physical channd
of the same cell

NOTE 8: Thisonly defines the form of handover, it does not define a specific process.

Lower Tester (LT): logical grouping that contains the test equipment, a functionally equivalent DECT PT, a
functionally equivalent DECT FT and atest controller

multiframe: repesting sequence of 16 successive TDMA frames, that allows low rate or sporadic information to be
multiplexed (e.g. basic system information or paging)

physical channd (channel): smplex channd that is created by transmitting in one particular slot on one particular RF
channel in successive TDMA frames (see a so ssimplex bearer)

NOTE 9: One physical channel provides a simplex service. Two physical channels arerequired to provide a duplex
service.

Portable Handset (PHYS): single physical grouping that contains all of the portable e ementsthat are needed to provide
ateleserviceto the user

NOTE 10:PHS isa subset of all possible PPs. This subset includes all physical groupings that combine one PT plus
at least one portable application in asingle physical box.

Portable Part (PP): physical grouping that contains al elements between the user and the DECT air interface. PPisa
generic term that may describe one or several physical pieces

NOTE 11:A PPislogically divided into one PT plus one or more portable applications.

Portableradio Termination (PT): logical group of functionsthat containsall of the DECT processes and procedures
on the portable side of the DECT air interface

NOTE 12:A PT only includes dementsthat are defined in the DECT Cl standard. Thisincludes radio transmission
elements together with a selection of layer 2 and layer 3 elements.

radiated measur ements: measurements which involve the absol ute measurement of aradiated field
Radio End Point (REP): physical grouping that contains one radio transmitter/receiver, fixed or portable

NOTE 13:A REP may operate only as areceiver or only as a transmitter.
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Radio Fixed Part (RFP): one physical sub-group of a FP that contains all the REPs (one or more) that are connected to
a single system of antennas
simplex bearer: MAC layer servicethat is created using one physical channel

TDMA frame: time-division multiplex of 10 msduration, containing 24 successive full dots. A TDMA frame starts
with thefirst bit period of full dot 0 and endswith thelast bit period of full slot 23

test laboratory: body which performs conformance testing. Thislaboratory is accredited to perform 3rd party testing

test load: substantially non-reactive, non-radiating power attenuator which is capable of safely dissipating the power
from the tranamitter(s)

Upper Tester (UT): logical grouping that controls the EUT when under test
NOTE 14:Commands are sent from the LT to the UT to place the EUT in the appropriate test mode.

3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply:

ARI Access Rights | dentity

BER Bit Error Ratio

CCFP Call Control Fixed Part

Cl Common Interface

CTA Cordless Terminal Adapter

CT™M Cordless Terminal Mobility

Ccw Continuous Wave

dBm dB relativeto 1 mw

EMC Electro-Magnetic Compatibility

emf electro-motive force

ERP Effective Radiated Power

EUT Equipment Under Test

FER Frame Error Ratio

FP Fixed Part

FT Fixed radio Termination

GPS Global Positioning System

HyP Hybrid Part

I PEI International Portable part Equipment Identity
ISDN Integrated Services Digital Network

ISS Internal System Synchronization

ITE Information Technology Equipment

LT Lower Tester

NTP Normal Transmitted Power

PHL Physical Layer

PHY Physical

PICS Protocol Implementation Conformance Statement
PIXIT Protocol Implementation Extra Information for Testing
PP Portable Part

ppm parts per million

PSN Portable equipment Serial Number

PT Portable radio Termination

R&TTE Radio and Telecommunications Terminal Equipment
RF Radio Frequency

RFP Radio Fixed Peart

RFPI Radio Fixed Part Identity

RH Reative Humidity

TDMA Time Division Multiple Access

TSM Test Standby Mode
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TSP Test Support Profile
uT Upper Tester
VSWR Voltage Standing Wave Ratio
WRS Wireless Rdlay Station
4 General

4.1 Document layout

The test cases described in these clauses are intended to follow the I SO/IEC 9646-1 [9] recommendations as closely as
possible. However, for practical reasonsit isnot always possible to follow the guide-lines exactly and the following
paragraphs describe the relationship of the present document to |SO/IEC 9646-1 [9].

41.1 Test suites

The term "test suite” isdefined in 1ISO/IEC 9646-1[9].

Table 1 ligsthetest suitethat is described in the present document and the test groups that are associated with it.

Table 1: Test suite

Test suite

Test groups

DECT Physical layer (PHL)

WRS

PHY layer services
Transmission of physical packets
Reception of physical packets
Synchronization

Equipment identities

Efficient use of radio spectrum

PP to PP communication
Direct communication
Higher level modulation

4.1.2

Theterm "test group” is defined in 1ISO/IEC 9646-1 [9)].

Test groups

Table 2 ligs the test groups that are described in the present document and the test cases that are associated with them.

Table 2: Test groups

Test group

Test cases

Physical layer services
Transmission of physical packets
Reception of physical packets
Synchronization

Equipment identities

Efficient use of radio spectrum
WRS

PP to PP communication

Direct communication

Higher level modulation

124
56789101112
1314151617 18 19
20

21

22

23

24

25

26
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4.1.3 Test cases
Theterm "test case” isdefined in ISO/IEC 9646-1[9].

Table 3 ligs thetest cases that are described in the present document.

Table 3: Test cases

Test Case Test case Clause/Clause
Number
1 Accuracy and stability of RF carriers 7
2 Timing jitter: slot-slot on the same channel 8.3
3 Reference timing accuracy of a RFP 8.4
4 Measurement of packet timing accuracy 8.5
5 Transmission Burst 9
6 Transmitted power: PP and RFP with an integral antenna 10.2
7 Transmitted power: PP and RFP with an external antenna connector 10.3
8 RF carrier modulation 11
9 Emissions due to modulation 12.2
10 Emissions due to transmitter transients 12.3
11 Emissions due to intermodulation 12.4
12 Spurious emissions when allocated a transmit channel 12.5
13 Radio receiver sensitivity 13.1
14 Radio receiver reference bit error ratio 13.2
15 Radio receiver interference performance 13.3
16 Radio receiver blocking case 1 12.4
17 Radio receiver blocking case 2 135
18 Receiver intermodulation performance 13.6
19 Spurious emissions when the radio endpoint has no allocated transmit 13.7
channel
20 Synchronization port 14
21 Equipment identity verification/safeguards 16
22 Efficient use of radio spectrum 17
23 WRS 18
24 PP to PP communication 19
25 Direct communication 20
26 Higher level modulation 21

Annex A provides a summary of the essential requirement articles of the R& TTE Directive [12] justifying the test cases
of the present document.

4.2 Presentation of equipment for testing purposes

Each equipment submitted for type examination shall fulfil the requirements of the present document on all DECT RF
channdls.

4.2.1 Choice of model for type examination

The applicant shall provide one or more preliminary or production model (s) of the equipment, as appropriate, for type
examination.

If approval isgiven on the basis of tests on a preliminary model, then the corresponding production models shall be
identical in all respects with the preliminary mode tested.

4.2.2 Description of equipment

The applicant shall provide the information in the following clauses to the test laboratory.

4.2.2.1 Protocol Implementation Conformance Statement (PICS)

A statement made by the applicant stating which capabilities and options have been implemented.
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4.2.2.2 Protocol Implementation Extra Information for Testing (PIXIT)

A statement made by the applicant which contains or references all of the information (in addition to that given in the
PICS) rdated to the EUT and its testing environment, which will enable the test [aboratory to run an appropriate test
suite against the EUT.

Thisshall include:

- the method by which the equipment can be switched into the test standby mode. This mode is described in
clause 5.9.2;

- whether the equipment has one or moreinternal or external antennas;

- whether the equipment has antenna diversity.

4.2.2.3 Environmental test conditions

The applicant shall supply for FPs, RFPs, and Call Control Fixed Perts (CCFPs), a statement indicating the class of use
for the EUT, i.e. "Class E1 Use" or "Class E2 Use".

4.2.3 Host connected equipment

The applicant shall supply a statement indicating which of the test configurations detailed in clause 6.7 shall be used for
approval of DECT equipment for which connection to, or integration with, host equipment isrequired to offer
functionality.

4.2.4 Applicant's declaration

Where parameters, capabilities, etc., are subject to applicant's declaration and not a specific test, it shall be the
applicant's responsibility to:

a) supply a declaration of implementation, in which the applicant explicitly affirms the implementation in the
equipment of certain parameters and capabilities;

b) be prepared to submit upon request supporting design information, including circuit designs and software source
code, demonstrating the implementation of said capabilities;

¢) be prepared to supply upon request such test results as are practicable, including the test methods, which support
the declaration;

d) if additional carriers are supported by the EUT, the applicant shall declare the band edge limits | and F; and
the carriers supported (see clauses 7.1 and 13.4.3 f).

4.3 Applicability of type tests

The applicability of theindividual type tests in the present document is dependent on the type of equipment submitted
for approval. The following clauseslist the applicable type tests. Equipment may contain one or more of the features
listed in the following clauses. It is assumed that al equipment contains aradio receiver. The type tests described in the
present document shall only be applied to the equipment physically containing a DECT RF receiver and/or transceiver.
Control linesto the EUT necessary for its operation shall be permitted.

4.3.1 Equipment that includes only a DECT RF receiver

The type test specified in clause 13.7 shall be applied.

4.3.2 Equipment that includes a radio transmitter

Thetype tests contained in clauses 7, 8, 9, 10, 11, 12, 13 and 17 shall be applied. For equipment continuoudy
transmitting (e.g. FP with dummy bearer) the type test specified in clause 13.7 shall not apply.
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4.3.3 CTAs

Therequirements for PPs apply to Cordless Terminal Adapters, CTAS.

4.3.4 Equipment with a synchronization port
The type tests contained in clause 14 shall be applied.

4.3.5 Equipment incorporating the IPEI (PPs only)
The type test contained in clause 16.1 shall be applied.

4.3.6 All FP equipment
The type test contained in clause 16.2 shall be applied.

4.3.7 PPs with direct PP to PP communication option

Direct PP-to-PP communication is supported. In this mode of operation, a PP sets up a call directly to another PP, and
thereisno requirement or need to being locked to an RFP. Since no RFP is involved in the communication link, direct
PP-to-PP communication only uses half the spectrum compared to norma calls routed via RFPs.

The requirements for type test of PPs with direct PP-to-PP communication option are defined in annex G.

4.3.8 Installation related issues

DECT provides on a common spectrum allocation dynamic spectrum sharing between licensed and unlicensed
uncoordinated system installations with a varying selection of speech, data and video services Thus ingtallation related
issues may influence the efficient use of the spectrum.

Annex G contains informative guide lines on ingtallation related issues.

4.3.9 Equipment with combined FT and PT functionality

Equipment that is able to operate both as an RFP and as a PP shall generally meet the conformance requirements of the
present document for an RFP when operating as an RFP and for a PP when operating as a PP.

There are however three basic types of equipment with combined FT and PT functionality using a sngle common radio,
which have been standardized. The notations for these types of equipment are Wird ess Relay Stations, WRSS,

see EN 300 700 [16], Direct PP to PP communication, see EN 300 175-3[3], annex G, and Distributed
Communications, see EN 300 175-5 [5], annex |. For these the following requirements apply:

4.3.9.1 Wireless Relay Station

Wireless Relay Stations, WRSs, see EN 300 700 [16], provide relaying between FT and PT operating simultaneoudly.
A WRS belongs to a specific DECT system, and has to be registered and locked to this system to operate.

WRSs shall conform to the requirements of clause 18.

NOTE: Conformance to clause 18 isalso relevant for telephony applications. A WRS conforms to a defined
frame multiplexing scheme, see EN 300 700 [16], which provides a transparent digital bit pipe for the
user data, and which automatically provides an acceptable upper bound of the incremental delay
introduced by a WRS.
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4.3.9.2 Direct PP to PP communication

Direct PP-to-PP communication, see EN 300 175-3 [3], annex G, isanotation for a PP (or CTA) feature that provides
ad hoc networking with specific temporary system ad hoc identities. A PP temporarily switches into FT mode to
provide direct access to any of the other PPs of the ad hoc network. Thereisno requirement or need to being locked to
an RFP. Since no RFP isinvolved in the communication link, direct PP-to-PP communication only uses half the
spectrum compared to normal calls routed via RFPs.

PPs and CTAs with direct PP-to-PP communication option shall conform to the requirements of clause 19.

4.3.9.3 Distributed Communications

Distributed communications, EN 300 175-5 [5], annex |, isa notation for a DECT system feature providing direct links
between PPs (or CTAS). Such PPs and CTAsare also called Hybrid Parts, HyP. The HyPs always stay in lock with the
DECT system and an RFP isaways involved in the direct link connection. Either just by providing the locking and time
synchronization, or also by direct involvement in the set up procedure. The main target application is data local
networking. Since no RFP isinvolved in the user communication link, the distributed communi cations option only uses
half the spectrum compared to norma callsrouted via RFPs.

PPs and CTAs with distributed communications option, HyPs, shall conform to the requirements of clause 20.

4.3.10 Provision of 2 Mbit/s services. Equipment that is capable of using
4-level and/or 8-level modulation

Equipment isallowed to use 4-level and/or 8-level modulation in addition to the mandatory 2-level modulation. This
will increase the bit rate of single radio DECT equipment by a factor 2 or 3, which allows for 2 Mbit/s services.

Such equipment shal conform to the requirements of clause 21.

4.3.11 Equipment supporting additional carriers

For EUTs supporting additiona carriers (see clause 7.1) the various tests cases shall be performed, whererelevant, on
the two band edge carriers and on one carrier inside the band.

4.4 Interpretation of the measurement results

The interpretation of theresultsrecorded in atest report for the measurements described in the present document shall
be asfollows:

a) the measured value related to the corresponding limit shall be used to decide whether an equipment meetsthe
minimum requirements of the standard. Allowance for uncertainty of the measurement shall only be given if this
is permitted by the corresponding clause on verdict criteria;

b) the actual measurement uncertainty of thetest laboratory carrying out the measurement, for each particular
measurement, shall beincluded in the test report;

¢) thevalues of the actual measurement uncertainty shall be, for each measurement, equal to or lower than the
figures given in clause 5.8.5.
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5 General test requirements

5.1 Test philosophy

All the testsin the present document are based upon a common philosophy. This philosophy assumes that test
equipment is capable of emulating a PT or FT that conformsto the DECT CI specification. Consequently, each test
setup consists of the test equipment being connected to the EUT, either by aradio link or via an antenna connector.
Figures 1 and 2 show the possible test configurations.

L L

Upper tester Lower tester
PT FT
EUT - | DECT reference
Radio link
OR
cable connection
Upper tester Lower tester
PT FT
EUT DECT reference

Figure 1: The EUT is a PT

Upper tester Lower tester
FT PT
EUT - | DECT reference
Radio link
OR
cable connection
Upper tester Lower tester
FT PT
EUT DECT reference

Figure 2: The EUT is an FT

Figures 1 and 2 also show that, if available, the EUT can sometimes be connected to the LT by an antenna connector.
Thisisnormally preferred in order to minimize the measurement uncertainties, however, in some test cases thisisnot
permitted and is stated as such in each test case.

The LT shall consigt of the general test equipment with the functionality as described in clause 5.8. It shall also include
an RF interface which can emulate a DECT PT, or FT. The emulated DECT PT and FT (see clause 5.10) isan
implementation of the DECT CI specification including all the mandatory services and facilities and some provision
optional, process mandatory elements as well.
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The UT is contained within the EUT and operates in response to test commands which are sent by the LT over theair
interface. Thisenablesthe LT to place the EUT in avariety of test modes. These are described in clause 5.9.

5.2 Test site

5.2.1 Open air test site

5.2.1.1 Description

The term "open air" shall be understood from an e ectromagnetic point of view. Such atest site may be really in open
air or, alternatively, with walls and ceiling transparent to the radio waves at the frequencies considered.

An open air test site may be used to perform the measurements using the radiated measurement methods described in
annex B in the frequency range over which the site may be calibrated. Absolute or reative measurements may be
performed on tranamitters or receivers; absolute measurements require a calibration of the test site.

The distance between the equipment under test or substitution antenna and the test antenna shall be in accordance with
current testing practice. Measuring distances of 3 m, 5m, 10 m, and 30 m arein common use in European test
laboratories. A measurement distance of 1 m may be used for frequencies above 1 GHz if the dimensions of the test
antennaislessthan [1 m x A/2]V2,

The test site shall be large enough to allow the erection of a measuring or transmitting antenna at a distance of A/2 at the
frequency of measurement or 3 m (1 m above 1 GHz), whichever isthe greater. The height of the equipment or of the
substitution antenna shall be 1,5 m; the height of the test antenna (transmit or receive) shal be variable between 1 and

4 m. The support for the equipment or substitution antenna shall be capable of 360° rotation and be made of anon-
conductive material. The overall size of the open air test site shall be approximately 2 x D m by 3 x D m, where D isthe
measuring distance.

To eliminate errors caused by reflection coefficient variation from one measurement geometry to another, the standard
ground plane should be substantially flat and horizontal; it should be made from ahighly conductive metal. It shall be
large enough (at least 5 m in diameter) to provide consistent ground reflections. The support for the equipment or
substitution antenna shall be positioned in the middle of the ground plane. Sufficient precautions shall be taken to
ensure that reflections from extraneous objects adjacent to the site do not degrade the measurement results, in particular:

- no extraneous conducting objects having any dimension in excess of a quarter wavelength of the highest
frequency tested shall be in the immediate vicinity of the site;

- all cables shall be as short as possible; as much of the cables as possible shall be on the ground plane or
preferably below and the low impedance cables shall be screened.
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521.2 Calibration

The calibration allows the creation, in agiven place, of aknown field strength by the means of a signal generator
connected to a substitution antenna. The calibration isvalid only at a given frequency for a given polarization and for
the exact position of the test antenna.

Npy _
Specified

height rangg
Ttod4m

1.5m

Ground plane

’f LI _>|T|

Signal generator
Substihition antenna
Test antenna
Selective voltmeater

e GO b2 =

Figure 3: Measuring arrangement for calibration

All the equipment shall be adjusted to the frequency at which the calibration isto be performed.
The test antenna and the substitution antenna shall have the same pol arization.
The test antenna connected to the selective voltmeter constitutes a calibrated field strength meter:

a) thesignal generator level shal be adjusted to produce the required field strength as measured on the selective
voltmeter;

b) thetest antenna shall be raised or lowered through the specified range until the maximum signal level is detected
on the sdlective voltmeter;

¢) thesignal generator level shal be readjusted to produce therequired field strength as measured on the selective
voltmeter. Thus arelationship has been established between the signal generator level and the field strength.

5.2.2 Anechoic chamber

5221 General

An anechoic chamber isawell shielded chamber covered inside with RF absorbing material and simulating a free space
environment. It isan alternative site on which to perform the measurements using the radi ated measurement methods
described in annex B in the frequency range over which it may be calibrated. Absolute or relative measurements may be
performed on transmitters or on receivers. Absolute measurements require a calibration of the anechoic chamber. The
test antenna, equipment under test and substitution antenna are used in away similar to that at the open air test site, but
areall located at the same fixed height above the floor.

ETSI



23 ETSI EN 300 176-1 V1.4.1 (2001-02)

5.2.2.2 Description

An anechoic chamber should meet the requirements for shielding loss and wall return loss as shown in figure 4.
Figure 5 shows an example of the construction of an anechoic chamber having a base area of 5 m by 10 m and a height
of 5m.

The ceiling and walls are coated with pyramidal absorbers approximately 1 m high. The base is covered with special
absorbers which form the floor. The available internal dimensions of the chamber are3m x 8 m x 3 m, so that a
maxi mum measuring distance of 5 m in the middle axis of this chamber isavailable. The floor absorbers reject floor
reflections so that the antenna height need not be changed. Anechoic chambers of other dimensions may be used.
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5.2.2.3 Influence of parasitic reflections
For free-space propagation in the far field the relationship of the field strength X and the distance R is given by:
X =X *x (RyR)

where X, isthereference field strength and R, is the reference distance. Thisrelationship allows rel ative measurements
to be made as al constants are eliminated within the ratio and neither cable attenuation nor antenna mismatch or
antenna dimensions are of importance.

If the logarithm of above equation is used, the deviation from the ideal curve can be easily seen because the ideal
correlation of field strength and distance appears as a straight line. The deviations occurring in practice are then clearly
visible. Thisindirect method shows quickly and easily any disturbances dueto reflections and is far less difficult than
the direct measurement of reflection attenuation.

With an anechoic chamber of the dimensions given above at low frequencies below 100 MHz there are no far field
conditions, but the wall reflections are stronger, so that careful calibration is necessary. In the medium frequency range
from 100 MHz to 1 GHz the dependence of the field strength to the distance meets the expectations very well. Above

1 GHz, because more reflections will occur, the dependence of the field strength to the distance will not correlate so
closdly.

5.2.2.4 Calibration and mode of use

The calibration and mode of use is the same as for an open air test Site, the only difference being that the test antenna
does not need to be raised and lowered whilst searching for a maximum, which simplifies the method of measurement.

5.2.3 Stripline coupler

The stripline arrangement is a RF coupling device for coupling the integral antenna of an equipment to a 50 Q radio
frequency terminal. This allows the radiated measurements described in clause 5 to be performed without an open air
test site but in arestricted frequency range. Absolute or relative measurements may be performed; absolute
measurements require a calibration of the stripline arrangement.

5.2.3.1 Description

The stripline is made of three highly conductive sheets forming part of a transmission line which alows the equipment
under test to be placed within aknown eectric field. They shall be sufficiently rigid to support the equipment under
test.

An example of stripline characteristicsis given below:
useful frequency range: 0,1 MHz to 4 000 MHz;
equipment sizelimits:  length: 1 200 mm;

(antennaincluded): width 1200 mm
height: 400 mm.

52.3.2 Calibration

The am of calibration is to establish at any frequency arelationship between the voltage applied by the signal generator
and the field strength at the designated test areainside the stripline.

5.2.3.3 Mode of use
The stripline arrangement may be used for al radiated measurements within its calibrated frequency range.
The method of measurement shall be the same as the method using an open air test site with the following change.

The stripline arrangement input socket shall be used ingtead of the test antenna.
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5.3 Standard position

The standard position in all test sites, except the stripline arrangement, for equipment which isnot intended to be worn
on a person, including hand-hdd equipment, shall be on anon-conducting support, height 1,5 m, capable of rotating
about a vertical axisthrough the equipment. The standard position of the equipment shall be the following:

a) for equipment with an integral antenna, it shall stand so that the axis of the equipment which in itsnormal useis
closest to the vertical shall be vertical;

b) for equipment with arigid external antenna, the antenna shall be vertical;

¢) for equipment with anon-rigid external antenna, the antenna shall be extended vertically upwards by a non-
conducting support.

In the stripline arrangement the equipment under test or the substitution antenna.is placed in the designated test areain
the normal operational position, relative to the applied field, on a pedestal made of alow dielectric materia (dielectric
constant less than 2).

54 Test antenna of the LT

When the test siteis used for radiation measurements the test antenna shall be used for reception of the field from both
the test sample and the substitution antenna. When thetest Siteis used for the measurement of receiver characteristics
the antenna shall be used as a tranamitting antenna. This antenna shall be mounted on a support capable of allowing the
antennato be used in either ahorizontal or vertical polarization and for the height of its centre above the ground to be
varied over the specified range. Preferably test antennas with pronounced directivity should be used. The size of the test
antenna along the measurement axis shall not exceed 20 % of the measuring distance.

5.5 Substitution antenna

The substitution antenna shall be used to replace the equipment under test. For measurements below 1 GHz the
substitution antenna shall be a half wavel ength dipole resonant at the frequency under consideration, or a shortened
dipole, calibrated to the half wavelength dipole. For measurements between 1 GHz and 4 GHz either a half wavelength
dipole or ahorn radiator may be used.

For measurements above 4 GHz a horn radiator shall be used. The centre of this antenna shall coincide with the
reference point of thetest sampleit has replaced. Thisreference point shall be the volume centre of the sample when its
antennais mounted inside the cabinet, or the point where an outside antennais connected to the cabinet.

Above 1 GHz the gain of the substitution antenna shall be relative to an isotropic radiator.
Bdow 1 GHz whereadipoleis used as the substitution antenna no gain correction is needed.
The distance between the lower extremity of the dipole and the ground shall be at least 30 cm.

NOTE: Thegain of ahorn antennaisgenerally expressed relative to an isotopic radiator.

5.6 Test fixture

5.6.1 Description

Thetest fixtureis aradio frequency coupling device associated with an integral antenna equipment for coupling the
integral antennato a50 Q radio frequency terminal at the working frequencies of the equipment under test. Thisallows
certain measurements to be performed using the conducted measurement methods. M easurements may only be
performed at or near frequencies for which the test fixture has been calibrated.

In addition, the test fixture shall provide:
1) aconnection to an external power supply; and

2) interfaces to other relevant inputs and outputs.
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The test fixture should be provided by the applicant.

The performance characteristics of the test fixture shall be approved by the test 1aboratory and shall conform to the
following basic parameters:

a) the coupling loss shall not be greater than 20 dB;
b) acoupling loss variation over the frequency range used in the measurement which does not exceed 2 dB;
C) circuitry associated with the RF coupling shall contain no active or non linear devices,

d) the Voltage Standing Wave Ratio (VSWR) at the 50 Q socket shall not be greater than 1,5 over the frequency
range of the measurements;

€) the coupling loss shall be independent of the position of the test fixture and be unaffected by the proximity of
surrounding objects or people. The coupling loss shall be reproducible when the equi pment under test isremoved
and replaced;

f) the coupling loss shall remain substantially constant when the environmental conditions are varied.
The characteristics and calibration shall be included in the test report.
5.6.1.1 Calibration of the test fixture for the measurement of transmitter
characteristics

The calibration of the test fixture establishes arelationship between the output of the test fixture and the output of the
equipment inside the test fixture. See figure 6 for measuring arrangement for caibration.

The calibration is valid only at a given frequency or range of frequencies and for a given polarization of the reference
field.

spectrum
| > analyser

EUT's Tx )
under test < > combiner

test fixture

4> LT

Figure 6: Measuring arrangement for calibration

a) Using the appropriate method described in clauses 10.2 and 10.3 (transmitted power) measure the NTP and note
the value of this power and the polarization used.

b) The transmitter shall be placed in the test fixture which is connected to the spectrum analyser. The measured
level in dBm shall be noted.

C) Thecalibration for the test fixtureis the linear reationship between the measured power in dBm according to
clause 10 (transmitted power) and the measured power in dBm in this calibration setup.

56.1.2 Calibration of the test fixture for the measurement of receiver characteristics

The calibration of the test fixture establishes arelationship between the level of the signal connected to the test fixture
and the field strength applied to the equipment inside the test fixture. See figure 7 for measuring arrangement for
calibration.

The calibration is valid only at a given frequency and for a given polarization of the reference field.
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Interference
| < generator

EUT's Rx )
under test < > combiner

test fixture

4> LT

Figure 7: Measuring arrangement for calibration

a) Using the method described in annex B, measure the sensitivity expressed asfield strength for aBit Error Ratio
(BER) of 0,001 or less and note the value of this field strength in dBuV/m and the pol arization used.

b) Thereceiver shall be placed in the test fixture which is connected to the LT (with BER measuring test facilities).
Thelevel of the signal connected to the test fixture producing the same BER measured according to the method
used in step a) shall be noted.

C) Thecalibration of the test fixtureis thus the linear relationship between field strength in dBuV/m and the signal
generator level in dBuV emf.
5.6.1.3 Mode of use

A test fixture may be used for tests under extreme temperatures and for transmitter and receiver measurementsthat can
be carried out with an uncalibrated test fixture.

If the calibrated test fixtureis used as an alternative for the test site then its use, the characteristics and the calibration
shall be recorded in the test report.

5.6.2 Equipment with a temporary or internal permanent antenna
connector

The meansto access and/or implement the internal permanent or temporary antenna connector shall be stated by the
applicant with the aid of a diagram.

The fact that use has been made of the internal antenna connection to facilitate measurements shall be recorded in the
test report.

All references in the present document to antenna connector, externa antenna connector and temporary connectors shall
be understood to be identical and to mean an external antenna connector and/or temporary and/or interna permanent
connector.

5.6.2.1 Equipment with a temporary antenna connector

The applicant, or an authorized representative, may submit one set of equipment with the normal antenna connected, to
enable the radiated measurements to be made.

The applicant, or an authorized representative, shall attend the test laboratory at conclusion of the radiated
measurements, to disconnect the antenna and fit the temporary connector.

The test laboratory staff shall not connect or disconnect any temporary antenna connector.

Alternatively the applicant, or an authorized representative, may submit two sets of equipment to the test [aboratory,
one fitted with atemporary antenna connector with the antenna disconnected and the other with the antenna connected.

Each equipment shall be used for the appropriate tests.
5.7 Indoor test site

An indoor test site may be used instead of an open air test site or an anechoic room. However, the open air test site or
the anechoic room are preferred. Each test caseliststhe allowed test sites.
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5.7.1 Description

An indoor test siteisa partially screened site, where the wall located behind the test sampleis covered with aradio
frequency absorbing material and a corner reflector isused with the test antenna. It may be used when the frequency of
the signals being measured is greater than 80 MHz.

The measurement site may be a laboratory room with aminimum area of 6 m by 7 m and at least 2,7 m in height.

Apart from the measuring apparatus and the operator, the room shall be as free as possible from reflecting objects other
than thewalls, floor and ceiling.

The site arrangement is shown in figure 8 for horizontal polarization.

Cailing

=1,356m

Absorbing material i
Corner reflector s,

Reference paint
of test sample

A/2 test antenna @ , Wall

test receiver Flaar
or signal
generator

Figure 8: Indoor test site arrangement (shown for horizontal position)

The potential reflections from the wall behind the equipment under test shall be reduced by placing a barrier of
absorbent material in front of the wall. The corner reflector around the test antenna shall be used to reduce the effect of
reflections from the opposite wall and from the floor and ceiling in the case of horizontally polarized measurements.

Similarly, the corner reflector reduces the effects of reflections from the side walls for vertically polarized
measurements. For the lower part of the frequency range (bel ow approximately 175 MHz) no corner reflector or
absorbent barrier isneeded. For practica reasons, the half wavel ength antenna in figure 8 may be replaced by an
antenna of constant length, provided that thislength is between a quarter wavelength and one wavelength at the
frequency of measurement and the sensitivity of the measuring system is sufficient. In the same way the distance of half
wavel ength to the apex may be varied.
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5.7.2 Test for parasitic reflections

To ensurethat errors are not caused by the propagation path approaching the point at which phase cancellation between
direct and the remaining reflected signals occurs, the substitution antenna shall be moved through a distance of £10 cm
in the direction of the test antenna aswell asin the two directions perpendicular to this first direction.

If these changes of distance cause a signal change of greater than 2 dB, the test sample should be repositioned until a
change of lessthan 2 dB is obtained.

5.7.3 Calibration and mode of use

The calibration and mode of use is the same as for an open air test Ste, the only difference being that the test antenna
does not need to be raised and lowered whilst searching for a maximum, which simplifies the method of measurement.

5.8 Lower Tester (LT)

5.8.1 Description

The lower tester isalogical grouping that containsa DECT PT, DECT FT, the measurement equipment and the
controller of the DECT testing system. The LT hasthe job of sending testing commands, performing cal culations

(e.g. signal processing) and interacting with the EUT for thevarioustests. The LT may implement the Test Support
Profile (TSP) described in annex D in order to support the test messages and procedures in a fully standardized manner.
Thisunit isalso involved with DECT RF carrier generation, reception, and demodulation. In addition, the LT has
wideband RF requirements for emissions and interference testing. See figure 9 for functiona contents of the LT.

3 1 2
[2] I_I‘ 2] (=S ounbin
|E|‘ T2 g | FiF b systRm Main controlliar ] Prirdariplotier
Sampling S Cosrymbe
%~ systmm Ti controdiad bus
P [21] % RF path
s Low nolsa L ° T EUT Inbesrface
RF amplifiar B FT | EDWEEN
RE el EUT and
tnst mi
RF povasr TS
amplifier »
TH
> * [
M
a 5] indorince [t (20
T4
Spactrum - ELUT
analysar P— (FT}
T3 |1_3| il
Lo RF powsr [41] T” Standard|
FF sigral " inderlacs
gersrato:
= ACITHC m 12
poreat supgly |
&3
& RF signal l_ Tormparatum
el chamibiar

Figure 9: Functional contents of the LT

5.8.2 Connections between the EUT and the LT

Thisis specified in each test case.
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5.8.3 Functions and abilities
The LT shall include all the functions necessary to perform the tests described in the present document.
These include the ahility to:

- generate one actual DECT RF signdl;

- generate one Modulated DECT-like carrier;

- generate Continuous Wave (CW) interferer(s);

- sampleand store an accurate representation of the EUT's RF signal;

- transmit avariety of test data sequencesin the B-field;

- trangmit on more than one dot per frame;

- make measurements as described in the present document according to the uncertainties described in
clause 5.8.5;

- emulatea DECT FT, with the possibility to programme all DECT identity codes,
- emulatea DECT PT, with the possibility to programme all DECT identity codes.

5.8.4 Signal generation uncertainty
Carrier frequency: £5 kHz.

584.1 Modulated DECT-like carrier

Thisisa RF carrier using Gaussian shaped frequency-shift keying (BT = 0,5) modulated with a 1 152 khit/s pseudo-
random sequence with minimum length 29 - 1. If the signal isbursted, it is required that the burgt is synchronized to the
DECT test signal generated by the LT.

58.4.2 CW interferers

The uncertainty shall be determined by the overall BER measurement uncertainty of atest case. Thisis specified in
clause 5.8.5.

5.8.4.3 DECT RF signal

The carrier is defined using the method of clause 7.3 and it shall meet the requirements needed to fulfil measurement
uncertainties of clause 5.8.5.

During ramp-up the transmitted RF signal shall be the nominal carrier frequency without modulation. The transmitted
signal shall comply with the requirements for the transmission burst as given in clause 9. The NTP-1 dB shall not be
available morethan 2 ps before start of the first transmitted bit. The transmitter attack time as defined in clause 9.1.4.
shall belessthan 5 ps.

The NTP-1 dB of test equipment that cannot provide an unmodulated carrier shall be available within 1 bit period
before start of the firgt bit transmitted. Moreover the transmitter attack time as defined in clause 9.1.4 needs to be less
than a2 bit period.
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5.8.4.4 Test modulation signals

The test modulating signal is a baseband signal which modulates a carrier and is dependent upon the type of equipment
under test and al so the measurement to be performed.

Signasfor data (bit stream):

D-M2: A signal representing a pseudo-random bit sequence of at least 511 bits in accordance with
ITU-T Recommendation O.153 [11]. This sequence shall be continuoudy repeated. This signal
shall be used as a wanted signal.

5.8.5 Measurement uncertainty

The following values of measurement uncertainty associated with each measurement parameter apply to all of the test
cases described in the present document.

Relative drift radio frequency: +2 kHz

Absolute radio frequency: +10 kHz

Conducted emissions: +1 dB

Radiated emissions: +3dB

Absolute RF power (via an antenna connector): +1 dB

Absolute RF power (for unwanted emissions in the DECT band): +4 dB

Absolute RF power (for unwanted emissions outside the DECT band): conducted: +4 dB
radiated: +6 dB

Relative RF power: +1 dB

Absolute RF power (radiated): +3 dB

Relative Packet timing: +0,1 ps

Absolute Packet timing: +1 ps

Timing stability of FT: 1 ppm

Transmitter burst transient time: +20 % (of the measured value)

Peak frequency deviation: +10 kHz

NOTE: All figuresreflect a 95 % confidence level.

5.9 Upper Tester (UT)

5.9.1 Description of the UT

The UT ispart of, but not necessarily restricted to, the EUT. For the purpose of testing, an EUT capable of transmitting
shall recognize amandatory set of test commands sent by the LT. The ability to recognize and implement these
commandsis contained in the UT which isresident in the medium access control layer as described in

EN 300 175-3[3], and asrefined by clause 18. All DECT equipment shall be capable of recognizing these commands.
An EUT which is declared asimplementing the TSP shall implement the provisions of the TSP described in annex D.
The implementation of the TSP isnot mandatory.

5.9.2 The test standby mode

Accessibility to these messages is controlled by some means of mechanical interlocking method or manual switching
(e.g. dip-switch, jumper, prom, or key-pad code as designated by the applicant) to prevent accidental execution of these
messages in aDECT user environment.

When the EUT has been switched into a mode whereby the test messages are accessible, the EUT issaid to bein the
test standby mode.
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5.9.3 Test messages
The MAC layer test messages provide the following functions:

a) Ingruct the EUT to transmit on a L T-specified physical channel. The test message al so determines whether the
handover function of the EUT (if so equipped) is disabled and if previous bearers are to be maintained
(see EN 300 175-3[3], clauses 7.2.5.4.2 and 12.3).

b) Ingruct the EUT to perform the loopback function in which atest data pattern transmitted by the LT isreplicated
in thereply transmission of the EUT. Thetest data pattern is a bit sequence located in the D-fields of the LT and
EUT. The bits of the D-field that are affected by the loopback function depends on the equipment type and are as

follows:
Equipment type Loopback bits
Transmits only A-field g toa,,
Transmits half-slots by to b,g
Transmits full-slots by to bsyg
Transmits double-s|ots bg to b,gg

Equipment capable of tranamitting more than one slot type shall use the longest dot type for thistest message,
(see EN 300 175-3[3], clauses 7.2.5.4.3 and 12.4).

c) Defeat antenna diversity and select the specified antenna for operation in those EUTs possessing antenna
diversity (see EN 300 175-3[3], clauses 7.2.5.4.4 and 12.5).

d) Initiate the bearer handover procedure resident in an EUT that is declared by the applicant as possessing bearer
handover capability (see EN 300 175-3 [3], clauses 7.2.5.4.5 and 12.6).

€) Permit inclusion of proprietary test messages by means of the "escape” code (see EN 300 175-3[3],
clauses 7.2.5.4.6 and 12.8).

f) Pass test messages (when applicable) to the network layer of the EUT, (see EN 300 175-3 [3], clauses 7.2.5.4.7
and 12.7).

g) Providefor ameansto reset the test state of the EUT by means of the "clear test modes' message
(see EN 300 175-3[3], clauses 7.2.5.4.8 and 12.9).
594 Dummy setting when EUT is a RFP and it is in test stand-by mode

If the EUT is aRFP, the dummy bearer shall either be switched off when the traffic bearer isactive in test stand-by
mode, or it isplaced on the same RF carrier asthe traffic bearer. If necessary, the Applicant shall supply a method to do
this.

Such amethod may be controlled either by some means of manual switching (e.g. dip-switch, jumper, prom, or key-pad
code as designated by the applicant), or by means of a proprietary "escape’ code test message.

5.10 Description of the lower tester FT and PT

The lower tester FT and PT are systems consisting of the RF equipment, controller(s), software, and other related
components necessary to be capable of implementing all the functions defined in the DECT specification documents.

ETSI



34 ETSI EN 300 176-1 V1.4.1 (2001-02)

511 General test methods

5.11.1 General

It isrecognized that for some parameters alternative test methods may exist. It isthe responsibility of thetest laboratory
to ensure that any alternative test method used yields resultsidentical to those described in the present document.

5.11.2 Sampling the RF signal

5.11.2.1 Introduction

A number of tests in the present document require the RF signal to be sampled and demodulated. The following text
describes the sampling method that should be performed in the LT.

5.11.2.2 Sampling method

The equipment under test shall be connected to the LT. Thisconnection shall be direct for an EUT having an antenna
connector or via an antenna coupling device for an EUT with an integral antenna and not having means of connecting
an external antenna, unless otherwise specified in the present document.

Handover (if available) shall be disabled in the EUT while the sampling takes place (see clause 5.9.3 for the appropriate
test message reference).

Antennadiversity (if available) shall be disabled in the EUT while the sampling takes place see clause 5.9.3 for the
appropriate test message reference).

Using a sampling measurement method, capture arepresentation of the EUT's tranamitted RF signal. The positionin a
physical packet shall be calculated using the samples from the physical packet, knowing the received bit pattern. These
calculated bit positions shall be used as the time reference when making measurements of RF frequency, phase and
power.

NOTE: When reference is made to pO in the present document, for example, it isintended that its position is
calculated using many samples of a physical packet. The frequency, power or phase at this theoretical
position of p0 can then be measured.

5.11.3 Determining the reference position
During many tests the EUT isrequired to be oriented specifically in relation to the test antenna connected to the LT.

Thisposition is called the reference position and is defined in the following clauses.

511.3.1 Case 1: EUTs that cannot transmit

If the EUT has only an integral antennathen the applicant shall inform the test laboratory of the orientation of the
integral antenna.

5.11.3.2 Case 2: EUTs that can transmit
The EUT shall be placed in a mode whereby it is transmitting.
NOTE: For most tests the EUT will have already been placed in atransmission mode.

The EUT shall berotated in both horizontal and vertical planesin order to locate the direction of maximum field
strength that is detected by the test antenna. This orientation shall be called the reference position.
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5.11.4 Bit Error Rate (BER) and Frame Error Ratio (FER) measurements

BER measurements are carried out by comparing datain the loop back field transmitted by the LT with datain theloop
back field received from the EUT (which isin loop back mode).

If the EUT does not recognize the sync word of the frame transmitted by the LT and therefore is unable to loop back
any data, thisframe shall be disregarded from the BER measurement.

Refer to annex E and annex F for further information and for the definition of FER.

5.12 Testsetup

Test setups have been defined according to | SO/IEC 9646-1 [9]. Thetest cases listed in table 3 have an associated test
setup.

The numbersingde the figures shown in clauses 5.12.1 to 5.12.5 refer to functional blocksinsidethe LT. These are
shown in figure 9in clause 5.8.1.

5.12.1 Testsetup 1

For the test setup depicted in figure 10, the following test cases apply:
TestCasee 1,2 ,3,4,5,6,7, 8,14, and 15.

B 4] EEEE
Sampling |E| T2 T1 TH
eyvtorm RF sub RF Air - EuT
. syEtem switch interface BT or FT
uni

Figure 10: Test setup 1

5.12.2 Test setup 2

For the test setup depicted in figure 11, the following test cases apply:
Test Casee 16 and 18.

B 4] EEEE
Sampling |E| T2 T1 TH
eyvtorm RF sub RF Air - EuT
. syEtem switch interface BT or FT
uni

Figure 11: Test setup 2
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5.12.3 Testsetup 3

For the test setup depicted in figure 12, the following test case applies:

[5] [4]
T
RF sub FF
EyEtem gwitch
uni

Test Casee 109.

'Y
_TT T2
[1d [2]
RF signal RF signal
gemnerator ganarator

Figure 12: Test setup 3

5.12.4 Testsetup 4

For the test setup depicted in figure 13, the following test cases apply:
Test Casee 9, 10, 11, 12, 13, and 20.

unid

Th
Td| T5

5] 6
Spactrum L molse
anahyzar FF amplifier

Figure 13: Test setup 4
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5.12.5 Testsetup5

For the test setup depicted in figure 14, the following test case applies:
Test Case:  17.

22
somping 12| T2
yetam

T

|19 7
RF signal RF power
generator amplifiar

Figure 14: Test setup 5

5.13  Test arrangements for intermodulation measurements

5.13.1 PT to PT arrangement

In the PT-to-PT situation, the minimum distance for non-interference operation is specified as being 0,5 meters.
Figure 15 shows the testing arrangement:

I" 0,5 metras >
LT EUT
| 1,5 metres
uT
R R
T absorptive flooring

Figure 15: Test arrangement

The devation of the antennasis the same. Absorptive flooring is used to minimize reflection effects. Thelink between
the UT and the EUT indicates the control of the EUT viathe DECT air interface.
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5.13.2 FT to FT arrangement

In the FT-to-FT situation, the minimum distance for non-interference operation is specified as being 1 m.
Figure 16 shows the testing arrangement:

- 10metres
LT EUT
I 1,5 metres
T
|
T absorptive flooring

Figure 16: Test arrangement

The devation of the antennas are the same. Absorptive flooring is used to minimize reflection effects. The link between
the UT and the EUT indicates the control of the EUT viathe DECT air interface.

5.13.3 FT to PT arrangement

Inthe FT to PT situation, the minimum distance for non-interference operation is specified as being 1 m.
Figure 17 shows the testing arrangement:

- 10metres
LT EUT
I 1,5 metres
uT
Bl v
T absorptive flooring

Figure 17: Test arrangement

The elevation of the antennas are the same. Absorptive flooring is used to minimize reflection effects. The link between
the UT and the EUT indicates the control of the EUT viathe DECT air interface.
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6 Test conditions, power sources and ambient
temperatures

6.1 General
The following conditions shall apply during all tests:
atmospheric pressure: 86 to 106 kPea;
Reative Humidity (RH): 5 % to 75 % non-condensing.

The temperature conditions and voltage supply applied in each test are specified as either nominal or extreme. The
definitions of nomina and extreme are contained in clauses 6.2 and 6.3. Each test case defines whether nominal or
extreme conditions apply. In some test cases only extreme temperature conditions apply and thisis stated in the
appropriate test case.

Before measurements are made, the equipment shall have reached thermal equilibrium in the test chamber. The
equipment shall be switched off during the temperature stabilizing period. If the thermal equilibrium is not checked by
measurements, atemperature stabilizing period of at least one hour, or such period as may be decided by the test
laboratory, shall be allowed.

Before the start of a test, but after reaching thermal equilibrium in the test chamber, the equipment shall be powered up.
For RFPs, the time between power-up and the start of testing shall be greater than 15 minutes. For PPs, testing may
commence any time after 1 minute after power-up.

The sequence of measurements shall be chosen, and the humidity content in the test chamber shall be controlled, so that
condensation does not occur.

It isnot necessary to control the atmospheric pressure during testing.

When it isimpractical to carry out the tests under these conditions, a statement giving the actual temperature and
relative humidity during the tests shall be recorded in the test report.

6.2 Nominal test conditions

These areidentical for all types and classes of equipment. Thisis clarified by figures 18, 19 and 20.

PP:
VOLTAGE
MIN NOM MAX
OO
+15 to +35° -
+40°

Figure 18: Nominal test conditions for PPs

FP, RFP, CCFP for ClassE1 use:

VOLTAGE
MIN NOM MAX
+10°
+15 to +35° -
+40°

Figure 19: Nominal test conditions for Class E1
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VOLTAGE
MIN NOM MAX
-10°
+15 to +35° -
+55°

ETSI EN 300 176-1 V1.4.1 (2001-02)

Figure 20: Nominal test conditions for Class E2

For nominal temperature, each measurement is made at the temperature of the test site, which shall be within

+15°Cto+35°C.

6.3

Extreme test conditions

The extreme test conditions are determined by the type of equipment under test. Figures 21, 22 and 23 classthe EUT as
either PP, FP, RFP or CCFP (see clause 3.2 for definitions).

In addition, FPs, RFPs and CCFPs shall be classed as either for ClassE1 use or Class E2 use. Class E1 userefersto
indoor areas alowing for persona comfort, for example, homes, offices, laboratories or workshops. Class E2 userefers

to all other areas.

For the extreme temperature ranges of -10 °C, 0 °C, +10 °C and +40 °C, measurements shall be made at the specified

temperature with atolerance of £1 °C.

The definitions of minimum, nominal and maximum applied voltage are contained in clauses 6.5 and 6.6.

PP:

VOLTAGE
MIN NOM MAX
OO
[ ] [ ]
+15 to +35° -
e [ ] [ ]

Figure 21: Extreme test conditions for PPs

FP, RFP, CCFP for Class E1 use:

VOLTAGE
MIN NOM MAX
e | |
+15 to +35° -
e | |

Figure 22: Extreme test conditions for Class E1

FP, RFP, CCFP for Class E2 use:

VOLTAGE
MIN NOM MAX
i - -
+15 to +35° -
A | -

Figure 23: Extreme test conditions for Class E2
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6.4 Test power source - general requirements

During the type tests, the power source of the equipment shall be replaced by atest power source, capable of producing
normal and extreme test voltages as specified in clauses 6.5 and 6.6. The internal impedance of the test power source
shall be low enough for its effect on the test resultsto be negligible. For the test purposes, the voltage of the power
source shall be measured at the input terminal s of the equipment.

If the equipment is provided with a permanently connected power cable, the test voltage shall be measured at the point
of connection of the power cable to the equipment.

In equipment with incorporated batteries, the test power source shall be applied as close to the battery terminas asis
practical. In each case connections shall be made readily available by the applicant.

During tests, the power source voltages shall be maintained within atolerance of +3 % relative to the voltage at the
beginning of each test.

6.5 Nominal test power source

6.5.1 Mains voltage
The normal test voltage for equipment to be connected to the mains shall be the nominal mains voltage. For the purpose
of the present document, the nominal voltage shall be the voltage or voltages for which the equipment was designed as

declared by the applicant. The frequency of the test power source corresponding to the ac mains shall be between 49 Hz
and 51 Hz.

6.5.2 Regulated lead acid battery power sources

When the radio equipment isintended for operation from alead-acid chemistry battery source, the source voltage used
during testing shall be 1,1 times the nominal voltage of the battery (i.e. 1,1 x number of cellsx 2 V/cdll).

6.5.3 Nickel cadmium battery

When the equipment isintended for operation from a nickel-cadmium chemistry battery source, the source voltage used
during testing shall be the nominal voltage of the battery (1,2 V/cell).

6.5.4  Other power sources

For operation from other power sources or types of battery, either primary or secondary, the normal test source voltage
shall be that declared by the applicant.

6.6 Extreme test power source

6.6.1 Mains voltage

The extreme test source voltages for egquipment to be connected to an ac mains source shall be the nominal mains
voltage £10 %. The frequency of the test power source shall be between 49 Hz and 51 Hz.

6.6.2 Regulated lead acid battery power sources

When the equipment isintended for operation from the usual type of regulated lead acid battery source, the extreme test
voltages shall be 1,3 and 0,9 times the nomina voltage of the battery.

6.6.3 Nickel cadmium battery

When the equipment isintended for operation from the usual type of nickel cadmium battery, the extreme test voltages
shall be 1,25 and 0,9 times the nominal voltage of the battery.
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6.6.4 Other power sources

The lower extreme test voltage for equipment with power sources using primary batteries shall be as follows:
a) for Leclanchétype of battery: 0,85 times the nomina voltage
b) for other types of primary battery: the end point voltage declared by the applicant.

The upper extreme test voltage shal be the nominal voltage of the battery.

For equipment using other power sources, or capable of being operated from a variety of power sources, or designed for
operation within extreme voltage limits not in accordance with those quoted above the extreme test voltages shal be
those agreed between the applicant and the test |aboratory and shall be recorded with the test results.

6.7 Testing of host connected equipment and plug-in cards

For equipment for which connection to or integration with host equipment isrequired to offer functionality, two
aternative approaches are permitted. The applicant shall declare which alternative shall be used.

6.7.1 Alternative A: composite equipment

A combination of a DECT radio equipment part and a specific type of host equipment may be used for testing according
to the present document.

Where more than one such a combination isintended, each combination shall be tested separately.

In case a specific combination of host and DECT radio equipment part is tested as a composite system for type

approval, it is expected that testing shal not be repeated for those other combinations of hosts and DECT radio
equipment parts which are based on substantially similar host models on the condition that the variationsin mechanical
and electrical properties between such host modd s are unlikdy to have any significantly different influence on theradio
characteristics of the DECT radio equipment part and providing that the radio module cannot be used without electrical,
mechanical or software modifications in variations of hosts different from those represented by the units used for the
type examination.

6.7.2 Alternative B: use of a test jig and three hosts

Where the DECT radio equipment part isintended for use with a variety of host systems, the applicant shall supply a
suitable test jig. Thetest jig shall be designed such that alteration of the DECT radio equipment'sintrinsic emissionsis
minimized. Where connection between the DECT radio equipment part and the host is by means of cables, optical
fibres or similar means between control and/or power ports, the connection to the host shall be considered a suitable test
jig.

Thetest jig shall alow the DECT radio equipment part to be powered and stimulated in away similar to the way it
would be powered and stimulated when connected to or inserted into host equipment.

In addition to tests on thetest jig, the DECT radio equipment part shall be tested according to clauses 10.2, 12.2, 12.5.2
and 13.7 if the equipment is provided with an integral antenna, or clauses 10.3, 12.2, 12.5.3 and 13.7 if the equipment is
provided with an antenna connector; when connected to or inserted into three different hosts. These hosts shall be
provided by the applicant and shall be selected from thelist of compatible hosts as published by the applicant as part of
the user documentation supplied with the radio equipment part. The selection of hosts shall be agreed to by the
applicable authority. National regulatory administrations shall have the discretion to require the applicant to inform
them of each deletion from or addition to thelist of compatible hosts as published in the user documentation.

For those tests required by the previous paragraph, with the DECT radio equipment part to be connected to or inserted
in host equipment, the combination shall be tested against the requirements except for cabinet radiation from the
enclosure which only in these specific tests shall be measured according to the requirements that apply to the host
equipment. When the host equipment is Information Technology Equipment (ITE), the requirements of EN 55022 [13],
class B apply.
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7 Accuracy and stability of RF carriers

Therequirements aregiven in EN 300 175-2[2], clause 4.1.2.

7.1 Definition
Ten RF carriers shall be placed into the frequency band 1 880 to 1 900 MHz with centre frequencies F_, given by:
F.=F0-cx 1,728 MHz;
where FO =1 897,344 MHz;
and c=01..09.
Above this band, additiona carriers are defined with centre frequencies F_, given by:
F.=F9+cx 1,728 MHz;

and ¢ > 10 and RF band = 00001 (see EN 300 175-3 [3], clause 7.2.3.3.1).
The frequency band between F_ - 1,728/2 MHz and F + 1,728/2 MHz shall be designated RF channel c.

NOTE: A nominal DECT RF carrier is one whose centre frequency is generated by the formula:
Fg=F0-gx 1,728 MHz,
where g isany integer.

All DECT equipment should when alowed be capable of working on all 10 RF channds, ¢=0, 1, ..., 9.

New or modified carrier positions and/or frequency bands can (locally) be defined when needed by utilizing reserved
RF bands, e.g. for emerging DECT applicationsin the UMTS/IMT-2 000 bands [1].

7.2 Test environment

Thetest shall take place at atest site or in atest fixture.
If the EUT has an antenna connector then it shall be used to connect the EUT tothe LT.

Thetest shall take place under extreme test conditions.

7.3 Method of measurement

a) ThelLT shall placethe EUT in amode whereby the EUT is positioned ina LT specified dot and RF channel
¢ = 5. If so equipped, the handover function in the EUT shall be disabled (see clause 5.9.3 for the appropriate test
message reference).

b) The EUT shall be placed in atest mode whereby it performs the loopback function as referenced in clause 5.9.3.

€) ThelLT shall tranamit a packet with atest sequence in the loopback field of the packet. This test sequence shall
be such that the sequence 0000 1111 0000 1111 is transmitted at the antenna of the EUT in the |oopback field of
thereply packet.

d) Using the sampling method described in clause 5.11.2.2, capture a representation of the EUT's transmitted RF
signal after allowing the EUT to bein an active-locked state (see EN 300 175-3[3]) for morethan 1 s.

€) TheEUT'scarrier frequency for d) shall be assumed to be the average of the measured absol ute frequencies of
the loopback hits.
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f) Stepsc) to e) shall be repeated until the following number of measurements have been made:

Equipment type Number of measurements
A-field only transmit 100

Half-slot transmit 40

Full-slot transmit 10

Double-slot transmit 5

The centre frequency of the EUT istaken to be the mean value of the measurements.

0) Stepsc) tof) shall berepeated for all combinations of temperatures and power supply voltages allowed under
extremetest conditions.

h) Stepsc) to g) shall berepeated for RF channelsc =0 and 9.

i) When the EUT isa PP, then c) to h) shall be repeated, with the addition that the RF signal is sampled (in d))
during thefirst 1 s of the EUT going into a transmit mode from a non-transmitting mode. If necessary a) and b)
may be repeated asrequired in order to make the number of measurements specified in f).

7.4 Verdict criteria when the EUT is a RFP

The carrier frequencies as measured shall be within +50 kHz of the appropriate nominal DECT carrier frequency F..

7.5 Verdict criteria when the EUT is a PP

Case 1: When the measurement ismade during thefirst 1 sof the EUT going into a transmit mode from a non-
transmitting mode;

The carrier frequencies as measured either relative to an absolute frequency reference or relative to the received carrier,
shall be within £100 kHz of the nomina DECT carrier frequency F...

Case 2: When the measurement ismade at any other time:

The carrier frequencies as measured either relative to an absolute frequency reference or relative to the received carrier,
shall be within +50 kHz of the nominal DECT carrier frequency F.

8 Accuracy and stability of timing parameters

Therequirements aregiven in EN 300 175-2 [2], clauses 4.2.2, 4.2.3 and 4.2.4.

8.1 Slot structure definitions

€ FT transmit PT transmit
full] full | full [ fun | full | falt | fanl [ [ ful [l
slot| slot | slot| slot slot | slot | slot slot |slot
23 0 1 2 11 12 13 23 0
4 one frame, 11 520 bits >

Figure 24: Frame and full-slot structure
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Full-dots"K" are numbered from 0 to 23, and half-dots"L" are numbered O or 1, where half-dot 0 occurs earlier than
half-sot 1. Normally full-slots K = 0 to 11 areused in the FT to PT direction, while full-slots K = 12 to 23 arenormally
used in the PT to FT direction.

Each full-dlot has a duration of 480 hit intervals. Bit intervals within afull-d ot are denoted fO to f479 where interval fO
occurs earlier than interval 1. Each half-dot has aduration of 240 bit intervals. Half-d ots commence at fO or f240. See
figure 25.

480 bit
> Sl

full-slot (K-1) full-slot (K) full-slot (K+1)
half-slot | half-slot half-slot | half-slot
L=1 L=0 L=1 L=0
240 bits | 240 bits
0 £240 f479

Figure 25: Half-slot format

Each double-dot has aduration of 960 bit intervals. Bit intervals within a double-dot are denoted f0 to f959. Bitsf0 to
f479 coincide with the same notation for full-dots with even K, K(e).

960 bi
|< its N

double-slot (K(e)-2)]  double-slot K(e) | double-slot (K(e)+2)
full-slot full-slot full-slot full-slot
K(e)-1 K(e) K(e)+1 K(e)+1

< <P

480 bits | 480 bits
0 f479 f959

Figure 26: Double-slot format

8.2 Definition of the position of p0

The start of bit p0 is defined to occur at the point in time 16 bit periods before the instant at which the modulated carrier
passes through the nominal channd frequency immediately prior to the deviation corresponding to the first bit of the
packet synchronization word for the EUT asdefined in EN 300 175-2 [2], clause 4.6, of for a PT or FT. A method shall
be used for the determination of the position of the packet synchronization word which meets the measurement
uncertainty stated in clause 5.8.5. It is not the point at which areceiver determines the presence of p0.

8.3 Measurement of packet timing jitter

8.3.1 Test environment

Thetest shall take place at atest sitein atest fixture. If the EUT is equipped with atemporary connector, the temporary
connector may be used in place of thetest fixture for thistest.

If the EUT has an antenna connector then it shall be used to connect the EUT tothe LT.

Thetest shall take place under extremetest conditions.
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8.3.2 Method of measurement

a) ThelLT shall placethe EUT in amode whereby the EUT is positioned ina LT specified slot and frequency. If so
equipped, the handover function in the EUT shall be disabled (see clause 5.9.3 for the appropriate test message
reference).

The applicant shall declare to the testing laboratory the time required for system synchronization by the EUT.

b) Using a sampling method, capture a representation of the RF signal transmitted by the EUT on the same dlot
position in 2 consecutive frames.

¢) ThelLT shall determine the positions of p0 in the slots that were sampled in part b) above.
d) Stepsb) and c) shall be repeated 1 000 times.

€) Thereference timeisthe mean of the values measured in ¢) through €). The deviation of the maximum and
minimum val ues from the mean is the packet timing jitter.

- Framea 'MN' | - Frame ™+1' >

g 210 Ideal time >

— P jitter

Figure 27

8.3.3 Verdict criteria

The packet timing jitter, as measured, shall be less than +1psfor the duration of thistest.

8.4 Measurement of the reference timing accuracy of a RFP

84.1 Test environment

The test shall take place at atest site or in atest fixture. If the EUT is equipped with atemporary connector, the
temporary connector may be used in place of thetest fixture for thistest.

If the EUT has an antenna connector then it shall be used to connect the EUT tothe LT.

Thetest shall take place under extreme test conditions.

8.4.2 Method of measurement
a) A minimum of one duplex bearer shall be setup between the LT and the EUT.

b) Using a sampling method, measure the time, t, ong’ between the transmission of 1 000 frames using the same bit
in each dot asthe point of reference in each frame.
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8.4.3 Verdict criteria

The EUT isrequired to conform to the following timing accuracy's and stability's at al the applied voltage conditions:

Table 4: Reference timing accuracy's and stability's

Temperature
Type of EUT Nominal Extreme
Multiple Channel RFP 5 ppm 10 ppm
Single Channel RFP No test 10 ppm

tiong: @ Measured, shall be within therange of values given in table 5.

Table 5: Allowable timing variations

Timing Accuracy Ranges of tiong
and Stability (ppm) Constituting a Pass
(seconds)
5 9,99 995 <t,,,, < 10,00005
10 9,99 990 <t,,,, < 10,00010

RFPs that can work with more than one duplex pair of physical channels per frame are known as multi-channel RFPs.
Single channd RFPs can only work with one duplex pair of physical channels per frame (excluding handover
situations).

8.5 Measurement of packet transmission accuracy of a PP

85.1 Test environment

The test shall take place at atest site or in atest fixture. If the EUT is equipped with atemporary connector, the
temporary connector may be used in place of thetest fixture for thistest.

If the EUT has an antenna connector then it shall be used to connect the EUT tothe LT.

If the EUT hasthe facilities for advancing the transmission timing from the nominal then this shall be disabled for the
duration of this test.

Thetest shall take place under extreme test conditions.

85.2 Method of measurement

a) ThelLT shall placethe EUT in a mode whereby the EUT is positioned ina LT specified slot and channel number
¢ = 5. If s0 equipped, the handover function in the EUT shall be disabled. See clause 9.5.3 for the appropriate
test message reference. The applicant shall declareto the testing laboratory the time required for a system
synchronization by the EUT.

b) Using a sampling method, capture a representation of the RF signal transmitted by the LT and EUT 12 dots
apart in the same frame.

C) ThelLT shall determinethe positions at the EUT of p0 in theslots that were sampled in part b) above.
d) Thedelay shall be calculated as the difference in time between the p0 of the LT and the pO of the EUT.
€) Stepsb) through to d) shall be repeated 100 times.

f) Stepsb) through to €) shall be repeated for RF channelsc =0 and 9.

g) The minimum and maximum delays shall be found over al measurements.

ETSI



48 ETSI EN 300 176-1 V1.4.1 (2001-02)

I'F
< rame >

Ideal time interval: 5 ms

slot x+12
LT EUT=FF
Transmission Transmission
Figure 28

8.5.3 Verdict criteria

The packet timing delay minimum, as measured, shall be greater than 5 ms - 2 ps, the maximum, as measured, shall be
lessthan 5ms+ 2 us.

9 Transmission burst

Therequirements are given in clause 5.2 of EN 300 175-2 [2].

9.1 Definitions

9.1.1 Physical packets
The term "physical packet" used in the present document refersto all the bits transmitted by the DECT REP in one slot

time. The timing of the physical packet relative to the power-time template shall be conditioned by the absolute packet
timing measurement uncertainty in clause 5.8.5.

9.1.2 Transmitted power

Thisisthe mean power delivered over oneradio frequency cycle.

9.1.3 Normal Transmitted Power (NTP)

The NTPisthetranamitted power averaged from the start of bit pO of the physical packet to the end of the physical
packet.

9.1.4 Transmitter attack time

Thisisthe time taken for the transmitted power to increase from 25 pW to the time that thefirst bit of the physical
packet, pO, starts transmission.

The transmitter attack time shall be less than 10 ps.

9.1.5  Transmitter release time
Thisisthe time, taken from the end of the physical packet, for the tranamitted power to decrease to 25 pW.

The transmitter release time shall be less than 10 ps.
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9.1.6 Minimum power
From thefirst bit of the packet, pO, to the end of the physical packet, the tranamitted power as measured shall be greater
than (NTP-1 dB).

9.1.7 Maximum power

From 10 ps after the start of bit pO to 10 ps after the end of the physical packet the transmitted power as measured shall
be lessthan (NTP + 1 dB).

From 10 ps before the gart of bit p0 to 10 ps after the start of bit p0 the transmitted power as measured shall be less
than (NTP + 4 dB), and shdl be less than 315 mW plus the maximum allowed measurement uncertainty as described in
clause 5.8.5.

9.1.8 Maintenance of transmission after packet end

The transmitted power as measured shall be maintained greater than (NTP-6 dB) for 0,5 s after the end of the physical
packet.

9.1.9 Transmitter idle power output

For thetime period starting 27 ps after the end of the physical packet, and finishing 27 ps before the next transmission
of data bit p0, the transmitter idle power shall be less than 20 nW plus the maximum allowed measurement uncertainty
as described in clause 5.8.5. Thisrequirement shall apply except when p0 of the next tranamitted packet occursless than
54 us after the end of the transmitted physical packet.

9.2 Test environment
If the EUT has an antenna connector then it shall be used to connect the EUT tothe LT.
The test shall take place under nominal and extreme temperature conditions at the nominal supply voltage.

Thistest shall take place either at atest site, in an anechoic chamber, or in atest fixture for the nominal temperature
condition. The extreme temperature testing shall take place inside a temperature chamber with the EUT mounted in a
test fixture.

9.3 Method of measurement

a) ThelLT shall placethe EUT in amode whereby the EUT istransmitting at a LT specified dot and RF channel
¢ = 5. If so equipped, the handover function in the EUT shall be disabled (see clause 5.9.3 for the appropriate test
message reference).

b) Using a sampling measurement method, capture arepresentation of the EUT'stransmit burst's amplitude and
modulation. The measurement bandwidth for RF power shall be 1 MHz for the measurement of transmitter idle
power (see clause 9.1.9) and = 3 MHz for dl other.

¢) Fromthearray of samplesthe LT shall calculate the position of bit pO and the end of the physical packet in each
sampleto an accuracy of 0,1 ps.

d) Stepsb) and c) arerepeated 60 times with intervals of 1 sor longer.
€) Stepsa) to d) shall berepeated for RF channelsc=0and 9.
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94 Verdict criteria

The array of power samples shall be compared for a fit within the power-time template as shown in figure 29 and shall
comply with the requirementsin clauses 9.1.4, 9.1.5, 9.1.6, 9.1.7, 9.1.8 and 9.1.9.

The sampled bursts, as measured, shall conform to the power-time template.

NOTE: Asdescribed in clause 9.1.9, the 20 nW power envel ope shown in figure 29 is only applicable when the
time between the end of a physical packet and the transmission of p0 of the next physical packet isgreater

than 54 ps.
X < min [(NTP+4dB}, 315 mwW]
| E 25 W
ZT s 20 nW
A A
atart of End of physical
bit pd paciet

Figure 29: Power-time template

For packets with prolonged preamble, the verdict criteriaapply with the notation pO generally changed to p-16 and the
applicant shall declare that the procedure defined in EN 300 175-2 [2], clause D.3 has been implemented.

10 Transmitted power

Therequirements aregiven in EN 300 175-2 [2], clause 5.3.

10.1 Definitions

10.1.1 PP and RFP with an integral antenna
The NTP shall be less than Pytp per simultaneously active transceiver at nominal conditions.

The transmitter power Pypis defined in clause 5.3 of EN 300 175-2 [2].

10.1.2 PP and RFP with external connections for all antennas

For aradio end point with more than one antenna port, the instantaneous power from each antenna port shall be added
together to givethe NTP.

The NTP shal be less than Py1p per smultaneously active transceiver.

The maximum transmitter power Py1p shall be no higher than 250 mW.
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10.1.3 PP and RFP with both integral and external antennas

If theintegral and external antennas are not transmitting simultaneously then the test cases described in clauses 10.2 and
10.3 shall be applied independently. The appropriate antennais selected using the test message referenced in
clause 5.9.3.

If theintegral and external antennas are transmitting simultaneously then both clauses 10.2 and 10.3 shall be applied
and the results shall be added to give the NTP.

10.2 PP and RFP with an integral antenna

10.2.1 Test environment
The test shall take place under nominal temperature conditions and at anominal supply voltage.

Thistest shall take place either at atest site or in an anechoic chamber for the nominal temperature condition.

10.2.2 Method of measurement

The test consists of both a conducted and aradiated power measurement. For the conducted power measurement, the
EUT shall be equipped with atemporary antenna connector. The radiated measurement is performed on a EUT with its
own integral antenna.

10.2.2.1 Measurement of NTP

The test described in clause 10.3.2 shall be performed on the EUT with the temporary connector.

The measured result isthe NTP.

10.2.2.2 Measurement of antenna gain
The following measurement is done on the EUT with its own integral antenna:

a) if the EUT incorporates antenna diversity, then the LT shall command the EUT to operate on a single antenna
(see clause 5.9.3 for the appropriate test message reference);

b) theLT shall place the EUT in amode whereby the EUT ispositioned ina LT specified dot and frequency. If so
equipped, the handover function in the EUT shall be disabled (see clause 5.9.3 for the appropriate test message
reference);

c) atest antennawith agood directivity to limit reflectionsis connected to a calibrated receiver. The applicant shall
indicate the polarization of the integral antenna so that the test antenna can be set to the same polarization asthe
integral antenna of the EUT throughout this test. The test antenna shall be raised or lowered until a maximum
received signal is obtained, except when using a fully anechoic chamber.

The EUT shall be orientated in the reference position using the procedure described in clause 5.11.3;
d) atthispostion, theLT shall:

1) usethe sampling method described in clause 5.11.2.2 to capture arepresentation of a physical packet
tranamitted by the EUT;

2) determine the position of p0 in the physical packet and the end of the physical packet;

3) make ameasurement of thereceived power over the 1 MHz bandwidth centered on the DECT RF channd.
This power shall be averaged from the start of bit pO to the end of the physical packet. This measurement
shall be called Pg;
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€) the substitution antenna shall replace the EUT's transmitter antennain the same position and polarization. The
frequency of the signal generator shal be adjusted to the EUT's nominal channd frequency on which it was
transmitting. Thetest antenna shall be raised or lowered as necessary to ensure that the maximum signal levd is
received, except when using a fully anechoic chamber. Theinput signal level to the substitution antenna shall be
adjusted until an equal or aknown related level to Py is obtained in the test receiver.

PT isequal to the power supplied by the signal generator, increased by the known related level if necessary and
after corrections dueto the gain of the substitution antenna and the cable | oss between the signal generator and
the substitution antenng;

f) theantennagainistheratio (in dB) between the radiated power PT and the NTP;
0) stepsb) tof) shall be performed for RF channdsc=0, 5, and 9.

10.2.3 Verdict criteria for all EUTs

The NTP per smultaneoudly active transceiver, as measured, shall be less than Pytp plus the maximum allowable
measurement uncertainty for absolute RF power (viaan antenna connector) as given in clause 5.8.5.

The antenna gain as measured shall be less than 12 dB plustheratio (in dB) between Pytp (250 mW) and NTP plusthe
maximum all owable measurement uncertainty for absolute RF power (radiated) as given in clause 5.8.5.

10.3 PP and RFP with external antenna connection(s)

10.3.1 Test environment
The test shall take place under extreme temperature conditions and at anominal supply voltage.

Thistest shall take place either at atest site or in an anechoic chamber for the nominal temperature condition. The
extreme temperature testing shall take place inside a temperature chamber.

The EUT shall be connected to the LT via the antenna connector(s).

10.3.2 Method of measurement

a) If the EUT incorporates antenna diversity, then the LT shall command the EUT to operate on asingle external
antenna (see clause 5.9.3 for the appropriate test message reference).

b) ThelLT shall placethe EUT in amode whereby the EUT is positioned in a LT specified ot and frequency. If so
equipped, the handover function in the EUT shall be disabled (see clause 5.9.3 for the appropriate test message
reference).

c) A testload shall be connected to each antenna connector.
d) ThelT shal:

1) usethe sampling method described in clause 5.11.2.2 to capture arepresentation of a physical packet
transmitted by one of the antenna connectors of the EUT into the test |oad;

2) determine the position of p0 in the physical packet and the end of the physical packet;

3) make ameasurement of the power over the 1 MHz bandwidth centered on the DECT RF channdl. This power
shall be the power delivered to each load simultaneoudy, averaging from the start of bit pO of the physical
packet, to the end of the physical packet that was sampled in 1).

€) Stepsb) to d) shall be performed for RF channdsc =0, 5, and 9.

When thereis more than one antenna port, the instantaneous power from each antenna port shall be added together. The
sum shall be called the NTP.
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10.3.3 Verdict criteria for all EUTs

The NTP per smultaneoudly active transceiver, as measured, shall be less than Pytp plus the maximum allowable
measurement uncertainty as given in clause 5.8.5.

11 RF carrier modulation

Therequirements aregiven in EN 300 175-2 [2], clause 5.4.

11.1  Test environment
The test should preferably take place at atest site, otherwise atest fixture or temporary connector shall be used.
If the EUT has an antenna connector then it shall be used to connect the EUT to the LT.

The test shall take place under nominal supply voltage conditions and at a nominal temperature.

11.2  Method of measurement, parts 1 and 2

The measurement period of a single positive or negative deviation measurement shall begin one bit time after aOto 1 or
altoOtrangtion in the test data pattern. The measurement period shall end one bit time beforethenextOto 1 or 1t0 0
trangition.

11.21 Partl

a) Repeat partsa) to d) of clause 7.3.

b) Using the samplesthat were obtained from a), the LT shall calculate the peak frequency deviation within each bit
period defined in clause 11.2 in the loopback field of the transmit burst of the EUT, relative to the measured
carrier frequency that was calculated in clause 7. The measurement bandwidth shall be> 3 MHz.

c) Stepsa) to b) shall be repeated until the number of measurementsin table 5A have been made:

Table 5A
Equipment type Number of measurements
A-field only transmit 100
Half-slot transmit 40
Full-slot transmit 10
Double-slot transmit 5

11.2.2 Part2
a) Stepsa) to d) of clause 7.3 shall then be repeated using the appropriate sequence listed in table 5B:
Table 5B

Equipment type Test pattern

A-field only transmit Figure 30

Half-slot transmit Figure 31

Full-slot transmit Figure 32
Double-slot Figure 33

b) Using the samplesthat were abtained from part (a) above, the LT shall calculate the peak frequency deviation
within each bit period defined in clause 11.2 in the loopback field of the transmit burst of the EUT, relative to the
measured carrier frequency that was calculated in clause 7. The measurement bandwidth shall be> 3 MHz.

ETSI



54 ETSI EN 300 176-1 V1.4.1 (2001-02)

c) Stepsa) to b) shall berepeated until the number of measurementsin table 5C have been made:
Table 5C

Equipment type Number of measurements

A-field only transmit 100

Half-slot transmit 40

Full-slot transmit 10

Double-slot transmit 5

11.3 Method of measurement, parts 3 and 4

The measurement period for the deviation measurement shall begin one bit time after thefirst 0to 1 or 1 to O transition.
The measurement period shall end one bit time before thelast 0to 1 or 1 to O trangtion.

11.3.1 Part3

a) Stepsa) to d) of clause 7.3 shall be repeated with the sequence "0101 0101 0101 0101".

b) Using the samplesthat were obtained from part @) above, the LT shall calculate the peak frequency deviation
within each bit period in the first 16 hits of the synchronization field (preamble) and the loopback field of the
tranamit burst of the EUT, relative to the measured carrier frequency that was calculated in clause 7. The
measurement bandwidth shall be > 3 MHz.

c) Stepsa) to b) shall berepeated until the number of measurementsin table 5D have been made:

Table 5D

Equipment type Number of measurements

A-field only transmit 100

Half-slot transmit 40

Full-slot transmit 10

Double-slot transmit 5

11.3.2 Part4

a) ThelLT shall placethe EUT in amode whereby the EUT is positioned ina LT specified slot and frequency. If so
equipped, the handover function in the EUT shall be disabled (see clause 5.9.3 for the appropriate test message
reference).

b) The EUT shall be placed in atest mode whereby it performs the loopback function as referenced in clause 5.9.3.
€) ThelLT shall tranamit a packet with atest sequence in the loopback field of the packet. This test sequence shall
be such that the sequence 0101 0101 0101 0101 ..... istransmitted at the antenna of the EUT in the |oopback

field of thereply packet.

d) Using the sampling method described in clause 5.11.2.2 capture a representation of the EUT's transmitted RF
signal after allowing the EUT to bein an Active-locked state (see EN 300 175-3[3]) for morethan 1 s The
measurement bandwidth shall be > 3 MHz.

e) Using the samplesthat were obtained from d) above, the LT shall calculate the average frequency of the last
14 bits of thefirst 16 bits of the synchronization field.

f) Using the samplesthat were obtained from d) above, the LT shall calculate the average frequency of the first
14 hits of the last 16 hits of the loopback field.

0) Stepsc) tof) shall be repeated until 200 measurements have been made. The frequency drift isthe difference

between the mean of the measurements taken in €) and the mean of the measurementstaken in f).
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11.4  Verdict criteria for part 1

The peak frequency deviation as measured in part 1 shall be greater than +259 kHz and less than £403 kHz.

11.5 Verdict criteria for part 2

The peak frequency deviation as measured in part 2 shall be greater than +202 kHz and less than £403 kHz.

11.6  Verdict criteria for part 3

The peak frequency deviation as measured in part 3 shall be greater than +202 kHz and less than £403 kHz.

11.7  Verdict criteria for part 4

Therate of change as measured in part 4 shall not be greater than 15 kHz per dot plus the maximum measurement
uncertainty cal culated from the all owable uncertainty in the relative drift radio frequency measurementsinvolved
(see clause 5.8.5). Thisimplies that the drift in slot shal be between -17 kHz per slot and +17 kHz per dot, as
measured.

1>> —

0>

al6 a3l|a32 a47

Figure 30: Test packet structure for case 2, A-field

half-slot B-field, 80 data bits, b0 to b79

< 8 bits 8 bit: >
i < >|< 32 ones >| < 32 zeroes N< I 5>.

1>

0>> . - -
b0 b7 b8 b39 | b0 b71|b72  b79|

NOTE: Bits by, to b, and b, to b, are alternating 1s and Os with the even order bits (b, b,, b,,...) setto '1' and
the odd-order bits (b,, b, bg,..) setto '0".

Figure 31: Test packet structure for case 2, half-slot
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Full-slot B-field, 320 data bits, b0 to b319

4 128 bit 64 bit >
4 ;'4 64 ones N 4 64 zeroes N< - 5>

1>> - - = ]

0>>

b0 b127|b128 b191 [ b192 b255 | b256  b319

NOTE:  Bits by to b;,; and b, to b,, 4 are alternating 1s and Os.

Figure 32: Test packet transmission for case 2, full-slot

Double-slot B-field, 800 data bits, b0 to b799 >
144 bits

<
4%‘39”;“ 64 ones P Rttt S DM

1>> - - Repeat pattern
of 64 ones and
64 zeroes 3 times

0>> — _ —_— e - = = = = —
b0 b143|bl44 b271 | b272 b655 [b656 b799

NOTE:  Bits by to b, ,5 and bggs to b,gq are alternating 1s and Os.
Figure 33: Test packet transmission for case 2, double-slot
NOTE: Theabovefidds, (A-fied for figure 30, half-dot for figure 31, full-slot for figure 32, and double-dl ot for

figure 33) are defined in EN 300 175-3 [3]. The X -field portions of the half-dot, full-dot, and double-sl ot
B-fields depicted in figures 31, 32, and 33 are not shown.

12 Unwanted RF power radiation

12.1 General test conditions

If the EUT is equipped with antenna diversity, the EUT shall have the diversity operation defeated for the following
tests, (see clause 5.9.3 for the appropriate test message reference).

12.2 Emissions due to modulation

Therequirements aregiven in EN 300 175-2[2], clause 5.5.1.

12.2.1 Definition

The unwanted emission(s) due to modulation isthe power measured in any DECT RF channel other than the onein
which the EUT istransmitting, integrated over a bandwidth of 1 MHz.

12.2.2  Test environment
Thetest shall take place at atest site or using atest fixture for equipment with integral antenna.

Thetest shall take place under nominal supply voltage conditions and at a nominal temperature.
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12.2.3 Method of measurement

a) If the EUT has an external antenna connector then this shall be used to connect the EUT tothe LT. Otherwise,
the transmitted signal shall be applied tothe LT via a coupling device which provides the appropriate signal
levd to the system. The analyzing system in the LT shall be operated under the following conditions:

- frequency sweep: 1 MHz;
- resolution bandwidth: 100 kHz;

- video bandwidth: greater than resolution bandwidth;
- integration: across the frequency sweep;

- peak hold: on;

- sweeptime greater than 12 seconds;

- filtering type: synchronoudly tuned.

The centre frequencies of the DECT RF channdsare defined in clause 7.1.

The total sample time used for measurement is 60 % to 80 % of the duration of the physical packet, starting
before 25 % of the dlot time has expired but after the transmission of the synchronization word. The LT shall
determine the start of the physical packet (bit pO) transmitted by the EUT.

b) ThelLT shall placethe EUT in amode whereby the EUT ispositioned ina LT specified dot and frequency. If so
equipped, the handover function in the EUT shall be disabled. See clause 5.9.3 for the appropriate test message
reference.

¢) The EUT shall be placed in atest mode whereby it performs the loopback function asreferenced in clause 5.9.3.
d) A test modulation signal D-M2 (see clause 5.8.4.4) is generated by the LT.

€) Using the analyzing system, a measurement of the EUT's transmitted power on channel M is made during the
sampling time. This power measurement shall be called P, .

NOTE: Thismeasurement becomes the reference power for the power measurements of the other channels.

f) Using the method described in €), a measurement on all the other DECT channels shall be made and recorded
indB asavaluerdativeto P,. These shall be called P, P, P, P, etc., corresponding to the

m-2"m-1"rm+1 "rm+ 2
measurements made on channelsY =M -2, Y=M-1,Y=M+l1landY =M + 2,

0) Using the measured value of tranamitted power, NTP, from clause 10 for channel Y = M, the LT shall calculate
the power emissions on each channdl.

EXAMPLE: Emissionson channd Y =M + 1
=NTP(dBm) + P, , 1(dB).
h) Thevalue calculated in g) shall be converted from dBm to Watts.
i) Stepsb) through h) shall be performed with the EUT s tranamitter placed on DECT RF channelsc=0, 5, and 9.
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12.2.4 Verdict criteria

The unwanted emissions, as measured, shal not be greater than the power levels stated in table 6.

Table 6
Emissions on RF |Maximum Power

Channel "Y" Level
Y=Mz%1 160 pw
Y=M%2 1uw
Y=Mz%3 80 nW

Y = any other 40 nW

DECT channel

For Y = "any other DECT channel", the maximum power level shall be less than 40 nW except for one instance per
M of a 500 nW signdl.

"M" isthe EUT transmit channel and "Y" isalegal DECT channel other than the EUT transmit channdl.

12.3 Emissions due to transmitter transients

Therequirements aregiven in EN 300 175-2 [2], clause 5.5.2.

12.3.1 Definition

The power level of all modulation products (including AM components due to the switching on or off of the modulated
RF carrier) in aDECT RF channd asaresult of atransmission on another DECT RF channdl.

12.3.2 Test environment

Thetest shall take place at atest site or using atest fixture for equipment with integral antenna.

The test shall take place under nominal supply voltage conditions and at a nominal temperature.

12.3.3 Method of measurement

a) If the EUT has an external antenna connector then this shall be used to connect the EUT tothe LT. Otherwise,
the transmitted signal shall be applied tothe LT via a coupling device which provides the appropriate signal
levd to the system. The analyzing system in the LT shall be operated under the following conditions:

- frequency sweep: 1 MHz;
- resolution bandwidth: 100 kHz;

- video bandwidth: greater than resolution bandwidth;
- averaging: none;

- peak hold: on;

- filtering type: 4 or 5 pole synchronously tuned.

The centre frequencies of the DECT RF channels are defined in clause 7.1.
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b) ThelLT shall place the EUT in amode whereby the EUT is positioned in a LT specified ot and frequency. If so
equipped, the handover function in the EUT shall be disabled (see clause 5.9.3 for the appropriate test message
reference).

¢) The EUT shall be placed in atest mode whereby it performs the loopback function asreferenced in clause 5.9.3.
When testing a RFP, the test shall be performed either with the dummy bearer switched off when the traffic
bearer isactive, or with the dummy bearer placed on the same RF carrier asthe traffic bearer asreferenced in
clause 5.9.4.

d) A test modulation signal D-M2 (see clause 5.8.4.4) generated by the L T.
€) Theanalyzing system centre frequency is positioned at the centre of the DECT RF channel being measured.

f) The analyzing system shall initiate a power measurement procedure conforming to the limits specified in
clause 5.8.5.

g) Using the measured values obtained from €) to f), the LT shall select the highest recorded value within the
sweep. Thisvalue shall be compared with the verdict criteria

h) Stepse) to g) arerepeated for all DECT RF channd s other than the one on which the EUT istranamitting.
i) Stepsb) to h) shall then be repesated until measurements have been made with the EUT's transmitter placed on al
10 DECT RF channels.
12.3.4 Verdict criteria

The unwanted emissions, as measured, shal not be greater than the power levels stated in table 7.

Table 7
Emissions on RF | maximum peak
Channel "Y" power Level

Y=M=*1 250 pW
Y=M=2 40 pW
Y=M=3 4 pw

Y = any other DECT 1w

channel

"M" isthe EUT transmit channel and "Y" isalegal DECT channel other than the EUT transmit channdl.

12.4 Emissions due to intermodulation

Therequirements aregiven in EN 300 175-2 [2], clause 5.5.3.

12.4.1 Definition

The power leve of intermodulation products that are on any DECT physical channel when any combination of the
tranamitters at aradio FP or portable part arein calls on the same dot on different frequencies.
12.4.2 Test environment

If the EUT is a PP equipped with an integral antenna, the EUT and the test antenna shall be mounted in the reference
test arrangement as specified in clause 5.13.1.

If the EUT isaRFP with an integral antenna, the EUT and the test antenna shall be mounted in thereference testing
arrangement as specified in clause 5.13.2.

If the EUT has an external antenna connector then thistest shall preferably take place at atest site, otherwise a test
fixture may be used.

Thetest shall take place under nominal supply voltage conditions and at a nomina temperature.
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12.4.3 Method of measurement

a)

b)

0

d)

e

f)

9)

h)

If the EUT has an external antenna connector then this shall be used to connect the EUT to the LT. Otherwise,
the transmitted signal shall be applied tothe LT via a coupling device which provides the appropriate signal
levd to the system. The analyzing system in the LT shall be operated under the following conditions:

- frequency sweep: 1 MHz;
- resolution bandwidth: 100 kHz;

- video bandwidth: greater than resolution bandwidth;
- integration: across the frequency sweep;

- peak hold: on;

- sweeptime greater than 12 seconds,

- filtering type: synchronoudly tuned.

The centre frequencies of the DECT RF channdsare defined in clause 7.1.

The total sample time used for measurement is 60 % to 80 % of the duration of the physical packet, starting
before 25 % of the dlot time has expired but after the transmission of the synchronization word. The LT shall
determine the start of the physical packet (bit pO) transmitted by the EUT.

The EUT shall be placed in a mode whereby two of the transceivers shall be made to operate on the same dlot in
the frame but on different DECT RF channds. The RF channels shall bec=0and c = 9. If so equipped, the
handover function in the EUT shall be disabled (see clause 5.9.3 for the appropriate test message reference).

The EUT shall be placed in atest mode whereby it performs the loopback function for both transceivers as
referenced in clause 5.9.3.

A test modulation signal D-M2 (see clause 5.8.4.4) isgenerated by the L T.

Using the analyzing system, a measurement of the transmitted powers on channelsM = 0and M = 9 shall be
made during the sample time for atransmitter in the EUT. These measurements shall be called P,y and P,«q

The EUT shall be placed in a mode whereby two of the tranamitters shall be made to operate on the same dlot in
the frame but on different DECT RF channds. The RF channels shall be M = 3and M = 6. If so equipped, the
handover function in the EUT shall be disabled (see clause 5.9.3 for the appropriate test message reference).

Using the analyzing system, a measurement of the power levels on channes c = 0 and ¢ = 9 shall be made during
the sample time for atrangmitter in the EUT. These power measurements shall be called P, and P, .

Using the NTPsfor c=0and c =9 (asdefined in clause 10), the LT shall calculate the power emissions on
channdsc=0and c=9. Thecalculation shall beis performed asfollows:

1) emissions on channd 0:

= NTPy(dBm) -Pygo(dBm) + Po(dBm);
2) emissionson channd 9:

= NTPg(dBm) -Pygg(dBm) + Pg(dBm).

Steps b) to h) shall be repeated until measurements have been made with al combinations of the EUT's
trangmitters.

12.4.4 Verdict criteria

The unwanted emissions due to intermodul ation as measured shall not be greater than 1 pW in the measurement
channels.
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12.5  Spurious emissions when allocated a transmit channel

Therequirements aregiven in EN 300 175-2 [2], clause 5.5.4.

12.5.1 Definition

The peak power level of any RF emissions outside the radio frequency band allocated to DECT when aradio endpoint
has been allocated a transmit channel. If a REP has more than one transceiver, any out of band transmitter
intermodulation products shall also be included.

12.5.2 Radiated emissions

12.5.2.1 Test environment
Thetest shall take place at atest site.
For EUTs with external antenna connectors, test |oads shall be attached to each connector.

The test shall take place under nominal supply voltage conditions and at a nominal temperature.

12.5.2.2 Method of measurement
a) Theanalyzing system inthe LT shall be operated under the following conditions:
- frequency sweep: asrequired for frequency range;
- resolution bandwidth:  refer totable 8;
- display bandwidth: greater than resolution bandwidth;

- averaging: refer totable 8;
- peak hold: refer totable 8;
- filtering type: synchronoudly tuned.

The sweep time shall be chosen to be dow enough to ensurethat the LT is capable of capturing at |east one burst
spurious signa for every measurement point.

NOTE 1: This may be achieved by using the following formula:
2 x (PRI x freguency span)

sweep time > - -
P resol ution bandwidth 1)
where PRI = pulserepetition interval = 10 ms.
Table 8
Frequency offset from Resolution Peak Averaging
edge of band Bandwidth Hold

0 MHz to 2 MHz 30 kHz on none
2 MHz to 5 MHz 30 kHz on none
5 MHz to 10 MHz 100 kHz on none
10 MHz to 20 MHz 300 kHz on none
20 MHz to 30 MHz 1 MHz on none
30 MHz to 4 000 MHz 3 MHz on none

NOTE 2: Thehighest frequency of measurement should not exceed 4 GHz for radiated measurements.
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Measurements shall not be made for transmissions on the RF channel closest to the nearest band edge for
frequency offsets of up to 2 MHz.
The centre frequencies of the DECT RF channdsare defined in clause 7.1.

b) ThelLT shall placethe EUT in amode whereby the EUT is positioned in a LT specified ot and frequency. If so
equipped, the handover function in the EUT shall be disabled (see clause 5.9.3 for the appropriate test message
reference).

¢) The EUT shall be placed in atest mode whereby it performs the loopback function asreferenced in clause 5.9.3.
When testing a RFP, the test shall be performed either with the dummy bearer switched off when the traffic
bearer isactive, or with the dummy bearer placed on the same RF carrier asthe traffic bearer asreferenced in
clause 5.9.4.

d) A test modulation signal D-M2 (see clause 5.8.4.4) is generated by the LT.

€) ThelLT shall initiate a power measurement procedure conforming to the limits specified in clause 5.8.5 using the
methods described in annex B.

f) Thetest shall be carried out over the RF ranges from 30 MHz to 4 GHz and the power measurements shall be
performed using the resolution bandwidth asindicated in table 8.

12.5.2.3 Verdict criteria

The spurious emissions, as measured, shall not be greater than 250 nW at frequencies below 1 GHz and 1 pW at
frequencies above 1 GHz.

In addition, not regarding up to 2 instances of a continuous-wave spurious signa for PPs for which the total peak power
level shall be less than 250 nW as measured in a 3 MHz measurement bandwidth, the peak power level shal be less
than 20 nW in a 100 kHz measuring bandwidth for the following broadcast bands:

47 MHz to 74 MHz,

87,5 MHz to 108 MHz;
108 MHz to 118 MHz;
174 MHz to 230 MHz;
470 MHz to 862 MHz.

12.5.3 Conducted spurious emissions

12.5.3.1 Test environment

The test shall take place under nominal supply voltage conditions and at a nominal temperature.

12.5.3.2 Method of measurement

a) The EUT shall be connected to the LT viathe external antenna connector. The external antenna connector may
either be temporary or permanent.

Table 9
Frequency offset from Resolution Peak Averaging
edge of band Bandwidth Hold

0 MHz to 2 MHz 30 kHz on none
2 MHz to 5 MHz 30 kHz on none
5 MHz to 10 MHz 100 kHz on none
10 MHz to 20 MHz 300 kHz on none
20 MHz to 30 MHz 1 MHz on none
30 MHz to 12 750 MHz 3 MHz on none
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b) Carry out thetest a) tof) in clause 12.5.2.2 except, in test €), use the methods described in annex C (conducted
spurious emissions). Thetest shall be carried out over the RF ranges from 30 MHz to 12,75 GHz for EUT with
permanent external antenna connector. For EUT with integral antennas only the test shall be carried out over the
RF ranges from 4 GHz to 12,75 GHz viatemporary antenna connector. The power measurements shall be
performed using the resolution bandwidth asindicated in table 9.

12.5.3.3 Verdict criteria

The spurious emissions, as measured, shall not be greater than 250 nW at frequencies below 1 GHz and 1 pW at
frequencies above 1 GHz.

In addition, not regarding up to 2 instances of a continuous-wave spurious signa for PPs for which the total peak power
level shall be less than 250 nW as measured in a 3 MHz measurement bandwidth, the peak power level shal be less
than 20 nW in a 100 kHz measuring bandwidth for the following broadcast bands:

47 MHz to 74 MHz,

87,5 MHz to 108 MHz;
108 MHz to 118 MHz;
174 MHz to 230 MHz;
470 MHz to 862 MHz.

13 Radio receiver testing

13.1 Radio receiver sensitivity

Therequirements aregiven in EN 300 175-2 [2], clause 6.2.

13.1.1 Definition

Theradio receiver sensitivity is defined as the power level at the receiver input at which the Bit Error Ratio (BER)
is0,001. Theradio receiver sensitivity shall be 60 dBuV/m (-83 dBm) or better.

13.1.2 Test environment
The test should preferably take place at atest site, otherwise atest fixture or temporary connector shall be used.
If the EUT has an antenna connector then it shall be used to connect the EUT to the LT.

The test shall take place under nominal supply voltage conditions and at a nominal temperature.

13.1.3 Method of measurement

a) The EUT shall be oriented in thereference position as determined in clause 5.11.3 if no antenna connector is
available.

b) ThelLT shall be programmed to st its RF transmission to a power level such that 60 dBuV/m (-83 dBm) shall
be present at the input of the EUT receiver.

¢) ThelLT shall placethe EUT in amode whereby the EUT is positioned ina LT specified dot and RF channel
¢ = 5. If so equipped, the handover function in the EUT shall be disabled (see clause 5.9.3 for the appropriate test
message reference).

d) The EUT shall be placed in atest mode whereby it performs the loopback function asreferenced in clause 5.9.3.
€) A test modulation signal D-M?2 (see clause 5.8.4.4) isgenerated by the L T.
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f) TheLT shall calculate the BER of the EUT as determined in clause 5.11.4 and annexes E and F.

0) ThelLT shall offset the frequency of thetest signal by 50 kHz and repeat parts b) to f). This sequence of steps
shall be repeated twice to include both positive and negative frequency offsets.

h) Stepsb) tof) shall be repeated for RF channelsc=0and 9.

13.1.4 Verdict criteria

The BER of the EUT, as measured, shall be less than or equal to 0,001 for the duration of thistest.

13.2 Radio receiver reference BER and FER

The requirements are given in clause 6.3 of EN 300 175-2 [2].

13.2.1 Definition

Theradio receiver reference BER and FER is the maximum allowed BER and FER for a power level at the receiver
input of -73 dBm or greater (i.e. 70 dBuV/m).

13.2.2 Test environment

Thetest shall take place at atest site or using atest fixture for equipment with integral antenna.

If the EUT has an antenna connector then it shall be used to connect the EUT to the LT.

Thetest shall take place under nominal supply voltage conditions and at a nomina temperature.

13.2.3 Method of measurement

a) The EUT shall be oriented in the reference position as determined in clause 5.11.3 if no antenna connector is
available.

b) ThelLT shall be programmed to set its RF transmission to a power level of 70 dBuV/m (-73 dBm) at the input of
the EUT receiver.

¢) ThelLT shall placethe EUT in amode whereby the EUT is positioned ina LT specified dot and RF channel
¢ = 5 with handover disabled (see clause 5.9.3 for the appropriate test message reference).

d) The EUT shall be placed in atest mode whereby it performs the loopback function asreferenced in clause 5.9.3.
€) A test modulation signal D-M2 (see clause 5.8.4.4) is generated by the LT.

f) ThelLT shall caculate the BER and FER of the EUT as determined in clause 5.11.4 and annexes E and F.

0) Stepsb) tof) shall berepeated for RF channelsc=0and 9.

13.2.4 Verdict criteria
The BER of the EUT, as measured, shall be 0,00001 or less. The FER of the EUT, as measured, shall be 0,0005 or |ess.

13.3  Radio receiver interference performance

Therequirements aregiven in EN 300 175-2 [2], clause 6.4.

13.3.1 Definition

The ability of DECT equipment to continue receiving in the presence of an interfering signal on the same or different
DECT RF channdl.
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13.3.2 Test environment
Thetest shall take place at atest site or using atest fixture for equipment with integral antenna.
If the EUT has an antenna connector then it shall be used to connect the EUT to the LT.

The test shall take place under nominal supply voltage conditions and at a nominal temperature.

13.3.3 Method of measurement

a) The EUT shall be oriented in the reference position as determined in clause 5.11.3 if no antenna connector is
available.

b) ThelLT shall be programmed to set its RF transmission to a power level of 70 dBuV/m (-73 dBm) at the input of
the EUT receiver.

¢) ThelLT shall placethe EUT in amode whereby the EUT is positioned ina LT specified dot and RF channel
¢ = 5. If so equipped, the handover function in the EUT shall be disabled (see clause 5.9.3 for the appropriate test
message reference).

d) The EUT shall be placed in atest mode whereby it performs the loopback function asreferenced in clause 5.9.3.
€) A test modulation signal D-M2 (see clause 5.8.4.4) is generated by the L T.

f) TheLT shall transmit in addition to the D-M2 data test pattern, a modulated DECT-like carrier
(see clause 5.8.4.1) on channd "Y" whose levd is determined by table 10.

Table 10
Interferer on Interferer signal strength
RF Channel "Y" (dBpVv/m) (dBm)

Y=M 59 -84

Y=M=%1 83 -60

Y=M=%2 104 -39

Y = any other DECT 110 -33
channel

The RF carriers"Y" shall include the three nominal DECT RF carrier positions immediately outside each edge
of the DECT band.

g) ThelLT shall calculate the BER of the EUT as determined in clause 5.11.4 and annexes E and F.

h) Stepsb) to g) shall be repeated so that the single interfering DECT-like carrier has been placed on all the
remaining DECT channels. Table 10 indicates the amplitude of theinterferer.

i) Stepsb) toh) shall berepeated for RF channelsc=0and 9.

13.3.4 Verdict criteria

The BER of the EUT, as measured, shall be 0,001 or less.

13.4  Radio receiver blocking case 1: owing to signals occurring
at the same time but on other frequencies

Therequirements aregiven in EN 300 175-2 [2], clause 6.5.1.

13.4.1 Definition

Thereceiver should work in the presence of strong signals on other frequencies. These interferers may be modul ated
carriers or single continuous-wave carriers.
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13.4.2 Test environment
Thetest shall take place at atest site or using atest fixture for equipment with integral antenna.
If the EUT has an antenna connector then it shall be used to connect the EUT to the LT.

The test shall take place under nominal supply voltage conditions and at a nominal temperature.

13.4.3 Method of measurement

a) The EUT shall be oriented in the reference position as determined in clause 5.11.3 if no antenna connector is
available.

b) The power leved of the RF tranamission from the LT shall be set to -80 dBm.

€) ThelLT shall place the EUT in a mode whereby the EUT is positioned ina LT specified slot and frequency (F,).

The frequency chosen shall be RF channel ¢ = 5 of the DECT RF channels. If so equipped, the handover
function in the EUT shall be disabled (see clause 5.9.3 for the appropriate test message reference).

d) The EUT shall be placed in atest mode whereby it performs the loopback function asreferenced in clause 5.9.3.
€) A test modulation signal D-M2 (see clause 5.8.4.4) is generated by the L T.

f) TheLT shall tranamit in addition to the D-M2 sgnal a single continuous-wave interferer with an equivalent
frequency change rate not exceeding the following in table 10A:

Table 10A
Equipment type Frequency change rate
A-field only 1 MHz/s
Half-slot 2,5 MHz/s
Full-slot 10 MHz/s
Double-slot 20 MHz/s

The frequency (f) and levels are determined by table 11. If discrete frequency steps are used, the step shall not

exceed 1 MHz.
The EUT shall operate on the declared frequency allocation with the low band edge F, MHz and the high band
edge F, MHz.
Table 11
Frequency (f) Continuous wave interferer level
For radiated measurements dB |For conducted measurements dBm
uv/m
25 MHz < f< F_ - 100 MHz 120 -23
F -100 MHz <f<F _-5MHz 110 -33
If - F¢| > 6 MHz 100 -43
Fy +5MHz < f< F + 100 MHz 110 -33
Fy + 100 MHz < f< 12,75 GHz 120 -23

For the basic DECT frequency band allocation FL is 1 880 MHz and FU is 1 900 MHz. EUTs may support
additional carriers, eg. upto FU = 1 920 MHz.

g) ThelLT shall for frequencies and conditions defined under part f) monitor bit errorswith time intervals not
exceeding1s.

h) At frequencieswhere 1 or more errorsare found, the LT shall calculate the BER of the EUT as determined in
clause 5.11.4 and annexes E and F. If the measured BER exceeds 0,001 the frequency shall be recorded.
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i) For al frequenciesrecorded under h) the measurement and recording procedure shall be repeated, but with the
interferer level decreased to 100 dBuV/m for radiated measurements or -43 dBm for conducted measurements.
j) For al frequenciesrecorded under i), the measurement and recording procedure shal be repeated, but with the

interferer level decreased to 80 dBuV/m for radiated measurements or -63 dBm for conducted measurements.

13.4.4 Verdict criteria

A spurious response frequency is defined as the nominal DECT carrier frequency Fg closest to a frequency recorded
under part h).

NOTE: Fgisdefinedin EN 300 175-2[2], clause 4.1.1 as the nominal DECT RF carrier whose centre frequency
is generated by the formula
Fg=F0-gx 1728 kHz;
where FO = 1 897,344 MHz and g is any integer.

An occurrence is defined as a group of up to 3 spurious response frequencies with consecutive values of g. Two
occurrences are defined as separate if between these occurrences there is at least one nominal DECT carrier frequency
that is not a spurious response frequency.

Every recorded frequency is defined to be related to the closest spurious response frequency.

Every recorded frequency is defined to be related to the occurrence which contains the rel ated spurious response
frequency.

All frequencies recorded under h) shall only relate to a maximum of 8 separated occurrences.
All frequencies recorded under i) shall only relate to a maximum of 4 separated occurrences.

No frequency shall have been recorded under j).

13.5 Radio receiver blocking case 2: owing to signals occurring
at a different time

Therequirements aregiven in EN 300 175-2 [2], clause 6.5.2.

13.5.1 Definition

When ahigh level interferer is present in aphysical channd other than the one thereceiver is on, thereceiver isable to
continue receiving the desired signal.

13.5.2 Test environment

The test shall take place at atest site or using atext fixture for equipment with integral antenna.

If the EUT has an antenna connector then it shall be used to connect the EUT to the LT.

The test shall take place under nominal supply voltage conditions and at a nominal temperature.

13.5.3 Method of measurement

a) The EUT shall be orientated in the reference position as determined in clause 5.11.3 if no antenna connector is
available.

b) ThelLT shall be programmed to set its RF transmission to a power level of 70 dBuV/m (-73 dBm) at the input of
the EUT receiver.

¢) ThelT shall placethe EUT in amode whereby the EUT is positioned in RF channel ¢ =5 and dlot-pair N

(i.e.dot Nand dot N + 12 with N = 2). If so equipped, the handover function in the EUT shall be disabled
(see clause 5.9.3 for the appropriate test message reference).

ETSI



68 ETSI EN 300 176-1 V1.4.1 (2001-02)

d) The EUT shall be placed in atest mode whereby it performs the loopback function asreferenced in clause 5.9.3.
€) A test modulation signal D-M2 (see clause 5.8.4.4) is generated by the L T.

f) TheLT shall tranamit at the same time a DECT-like physical packet interferer at aleve of -14 dBm
(229 dBuV/m) in dot N - 2 for measuring a PT and dot (N + 12) - 2 for measuring an FT
(see clause 5.8.4.1 for a description of this interferer).

The power level of any emissions by the LT shall be less than -93 (50 dBuV/m) dBm on dot N - 1 for measuring
aPT and on dot (N + 12) - 1 for measuring an FT.

g) ThelLT shall be programmed to set its RF transmission to a power level of 60 dBuV/m (-83 dBm) at the input of
the EUT receiver in slot N for measuring a PT and in Slot N + 12 for measuring an FT.

h) TheLT shall calculate the BER of the EUT as determined in clause 5.11.4 and annexes E and F.
i) Stepsb) to h) shall be repeated with the EUTsreceiver placed on RF channdsc= 0and 9.

13.5.4 Verdict criteria

The BER of the EUT as measured shall be 0,001 or less for the duration of thistest.

13.6  Receiver intermodulation performance

Therequirements aregiven in EN 300 175-2 [2], clause 6.6.

13.6.1 Definition

With a call setup on aparticular physical channd, two interferers are introduced so that they can produce an
intermodulation product on the physical channd already in use.

13.6.2 Test environment

The test should preferably take place at atest site, otherwise atest fixture shall be used.

If the EUT has an antenna connector then it shall be used to connect the EUT to the LT.

Thetest shall take place under nominal supply voltage conditions and at a nomina temperature.

13.6.3 Method of measurement

a) The EUT shall be oriented in the reference position as determined in clause 5.11.3 if no antenna connector is
avalable.

b) ThelLT shall be programmed to set its RF transmission level to a power level of 63 dBuV/m (-80 dBm) at the
input of the EUT receiver.

¢) The EUT's RF channéd isrecorded as channel "M".

d) TheLT shall placethe EUT in a mode whereby the EUT is positioned ina LT specified slot and frequency. If so
equipped, the handover function in the EUT shall be disabled (see clause 5.9.3 for the appropriate test message
reference).

€) The EUT shall be placed in atest mode whereby it performs the loopback function asreferenced in clause 5.9.3.
f) A test modulation signal D-M2 (see clause 5.8.4.4) is generated by the LT.
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g) ThelLT shall then tranamit in addition to the D-M2 test signal, a modulated DECT-like carrier "B" and a
continuous-wave carrier "A" whose intermodul ation product is present within the DECT channel "M" of the
EUT. The level of these carriers shall be set to -48 dBm (95 dBuV/m) at the receiver input of the EUT. The LT
shall calculate the BER of the EUT as determined in clause 5.11.4 and annexes E and F. The measurement shall
be performed 4 times with the interfering carriers and the EUT receive channel positioned on the DECT RF
channelsasgiven in table 12.

Table 12: RF carrier combinations

A

olojlaluZ

|| |O|m

~N|IN(W| N

13.6.4 Verdict criteria

The BER of the EUT, as measured, shall be less than 0,001 for the duration of thistest.

13.7  Spurious emissions when the PP has no allocated transmit
channel

Therequirements aregiven in EN 300 175-2 [2], clause 6.7.

13.7.1 Definition

The power level of any spurious emission when the PP has not been allocated a transmit channel.

13.7.2 Test environment
Thetest shall take place at atest site.
Connection between the EUT and the LT shall be made by means of a test antenna.

The test shall take place under nominal supply voltage conditions and at a nominal temperature.

13.7.3 Method of measurement
a) Theanalyser controls shall be set to the following:
frequency span: asrequired for frequency range;
resolution bandwidth: 1 MHz (in DECT band) 100 kHz (outside DECT band);

video bandwidth: greater than resolution bandwidth;

averaging: none;

peak hold: on;

filtering type: synchronoudly tuned for measurements in the DECT band.

b) The EUT shall be oriented in thereference position as determined in clause 5.11.3.
¢) The EUT shall be placed into areceive or idle mode for the duration of thistest.

d) Thetest shall be carried out across the RF range of 30 MHz to 4 GHz and the power measurements shall be
performed using the resolution bandwidths asindicated in a).
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13.7.4 Verdict criteria (outside the DECT band)
The EUT shall conform to the following limits:
- the emissions as measured shall not be greater than 2 nW between 30 MHz and 1 GHz; and

- between 1 GHz and 4 GHz, the emissions as measured shall not exceed 20 nW.

13.7.5 Verdict criteria (inside the DECT band)
The EUT shall conform to the following limits:

- the power level as measured of any spurious emissions shall not exceed 2 nW in a1 MHz bandwidth.
The following exceptions are all owed:

a) inonel MHz, the maximum allowable Effective Radiated Power (ERP) shal be 20 nW;

b) in up to two bands of 30 kHz, the maximum ERP shall be less than 250 nW.

14 Intersystem synchronization (FP only)

Therequirements aregiven in EN 300 175-2 [2], annex C.

14.1  Description

The (optional) intersystem synchronization allows adjacent DECT FPs to achieve frame synchronization.
Two classes of synchronization are specified:

Class1: guard band alignment, no handover between FPs;

Class2: guard band alignment, handover between FPs.

The requirements of handover result in different timing tolerances between the two classes.

The synchronization pulseis positive (true) logic. The voltage levels of the pul se corresponds to those defined in
ITU-T Recommendation V.11 [10].

14.2  Test environment
Thetest shall take place at atest site or using atest fixture for equipment with integral antenna.
If the EUT has an antenna connector then it shall be used to connect the EUT to the LT.

The test shall take place under nominal supply voltage conditions and at a nominal temperature.
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14.3  Wired synchronization ports

14.3.1 FP as a master

14.3.1.1 Method of measurement

The applicant shall declare to the testing laboratory the time required for system synchronization by the EUT:

a)
b)

0

d)

e

f)

9)

the EUTS synchronization port shall be connected to the LT's input port;
a bearer shadl be setup between the EUT and the L T;
the LT shall:

1) usethe sampling method described in clause 5.11.2.2 to capture arepresentation of the physical packet
transmitted by the EUT;

2) determine the position of bit p0 in the physical packet. If the bearer isnot in sot pair O and 12 of the DECT
frame, the position of bit pOin slot O shall be calcul ated,

3) at the sametime, sample the synchronization pulse coming out of the EUT. The frame number in which the
pulse is sampled shall be recorded;

step ¢) shall be repeated for 50 frames;

the LT shall cdculate the widths of the synchronization pulses. The calculated widths shall be recorded along
with the frame numbers;

the LT shall caculate thetime delay, T, between the falling edge of each synchronization pulseto bit pO of sot
0 (calculated or measured) to that pulse's sampled RF packet;

the synchronization port of the EUT shall be tested as specified in ITU-T Recommendation V.11 [10]
clauses5.2.1,5.2.2 and 5.3.

14.3.1.2 Verdict criteria

Thetimedelay T, pulse widths, and output port characteristics shall meet the following limits:

a)

b)
<)

d)

the width of the synchronization pulse as measured shall be between 2 and 5 msfor frame 0 and between 5 ps
and 1 msfor all other frames;

T4 asmeasured shall be 15 ps+ 5 psfor class 1 FPs;
T4 asmeasured shall be 15 ps+ 2 psfor class 2 FPs;

The synchronization port characteristics as measured in g) shall not exceed the limits stated in
ITU-T Recommendation V.11 [10] clauses5.2.1, 5.2.2 and 5.3.
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14.3.2 FP as a slave

14.3.2.1 Method of measurement
a) The EUT's synchronization input port shal be connected to the LT's output port.
b) A bearer shall be setup between the LT and the EUT.
¢) ThelT shal:

1) generate a synchronization pulsein conformance with the limits specified for master FPsin
EN 300 175-2[2], annex C;

2) use the sampling method described in clause 5.11.2.2 to capture arepresentation of the physical packet
tranamitted by the EUT;

3) determine the position of bit p0 in the physical packet. If the bearer isnot in dot pair 0 and 12 of the DECT
frame, the position of bit pOin ot O shall be calcul ated.

d) c) shall berepeated for 50 frames.
e Void.

f) ThelLT shall calculate thetime delay, T, between the falling edge of each synchronization pulse it generated to
bit pO of dot 0 (calculated or measured) to that pulse's sampled RF packet.

g) If the EUT isdeclared as being a class 2 FP, then the test [aboratory shall verify that thetime delay T4 can be set

to O us, 15 ps, and 20 ps. The method of adjustment and the resolution are applicant specific and shall be
declared to the test laboratory.

h) Theinput synchronization port of the EUT shall be tested as specified in ITU-T Recommendation V.11 [10]
clauses 6.2, 6.3 and 6.4.

14.3.2.2 Verdict criteria
Thetimedelay T, as measured shall be within 15 ps+5 psfor class 1 FPs; and within 15 pus+ 2 ps for class 2 FPs.

Theinput port characteristics as measured shall not exceed the limits specified in ITU-T Recommendation V.11 [10]
clauses 6.2, 6.3 and 6.4.

14.4  GPS synchronization

14.4.1 FP with integrated Global Positioning System (GPS) synchronization

14.4.1.1 Method of measurement

Thistest isapplicableif the FPis declared by the applicant to have integrated GPS synchronization:
a) abearer shal be setup between the EUT and the L T;
b) thelT shall:

1) usethe sampling method described in clause 5.11.2.2 to capture arepresentation of the physical packet
transmitted by the EUT;

2) determine the position of bit p0 in the physical packet. If the bearer isnot in Sot pair O and 12 of the DECT
frame, the position of bit pOin ot 0 shall be calculated. The frame number of the sampled packet shall be
recorded;

3) by means of it'sintegrated GPS receiver generate areference synchronization pulse. The falling edge of the
frame 0 synchronization pulse shall coincide with Tgpg mod 4 = 0. (Tgps isthe GPS time);
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c) step b) shall be repeated 50 times;
d) theLT shall calculate thetime delay, T, between the falling edge of each reference synchronization pulse
generated by the LT to bit p0 of dot O (calculated or measured) to that pulse's sampled RF packet.
14.4.1.2 Verdict criteria

The frame numbers and the time delay T 4 shall meet the following limits:

The frame numbers shall conform to the GPS timing as described in 14.4.1.1 b) part 3).

a) T,asmeasured shall be 15 ps+ 5 psfor class 1 FPs,
b) T,asmeasured shall be 15 pus+ 2 psfor class 2 FPs,

c) If the EUT at the sametimeisamaster it shall also fulfil the requirements of clause 14.3.1.

14.4.2 External GPS synchronization device

14.4.2.1 Method of measurement
a) The EUT'ssynchronization port shall be connected to the LT'sinput port.

b) ThelLT shall by means of it'sintegrated GPS receiver generate areference synchronization pulse related to the
GPStiming asdescribed in 14.4.1.1 b) part 3).

€) ThelLT shall measurethetime difference T between the falling edge of the pulse generated by the EUT and the
falling edge of the reference pulse generated by the L T.

d) Thelower tester shall measure the width of the synchronization pulse generated by the EUT and at the sametime
record whether the reference synchronization pulse was a frame O pulse or not.

e) Stepsc) to d) shall berepeated 50 times.

f) The synchronization port of the EUT shall be tested as specified in ITU-T Recommendation V.11 [10],
clauses5.2.1,5.2.2 and 5.3.

14.4.2.2 Verdict criteria

The timing accuracy T, pulse widths, and output port characterigtics shal meet the following limits:
a) thetiming accuracy T, as measured, shall be within +5 psfor class 1 FPs,
b) thetiming accuracy T, as measured, shall be within +2 ps for class 2 FPs,

c) thewidth of the synchronization pul se as measured shall be between 2 and 5 msfor frame 0 and between 5 ps
and 1 msfor all other frames;

d) the synchronization port characteristics as measured in f) shall not exceed the limits stated in
ITU-T Recommendation V.11 [10] clauses5.2.1, 5.2.2 and 5.3.

15 EMC

Technica requirements for EMC performance and testing of the equipment are covered by the relevant standards
applicable to the EMC Directive, Council Directive 89/336/EEC [15].

ETSI



74 ETSI EN 300 176-1 V1.4.1 (2001-02)

16 Equipment identity testing

16.1 PP

This clause describes the protection requirements of the mandatory IPEI (International Portable Equipment |dentity)
equipment code. For information on the procurement and coding of the IPEI, refer to EN 300 175-6 [6].

The applicant shall declarethat it isnot possible for the user to alter the | PEI using any normally accessible procedure.

The applicant shall supply, in addition to the equipment, sufficient meansin the equipment with instructionsin the
documentation to permit validation of the equipment manufacturer's code and verification of the existence of the
Portable equipment Serial Number (PSN) code in the equipment.

16.2 FP

The applicant shall declare that:

- DECT FPswhich do not transmit the TA escape message transmits the N message as defined in
EN 300 175-3[3] at least once every 10 seconds on al active physical channdls;

- these Ny identity messages are transmitted with the appropriate A-field header code as defined in
EN 300 175-3 [3] and the N message containsan ETSI distributed code as defined in EN 300 175-6 [6].

17 Efficient use of the radio spectrum

17.1 Channel selection

The applicant shall declare that he conformsto &l obligatory conditionsin EN 300 175-3 [3], clauses 11.4 and 11.6.

17.2 Channel confirmation

17.2.1 Forthe PT

The applicant shall declare that for the PT:

- thefirst PT transmission on the newly selected channel shall be made in accordance with the scan sequence of
the addressed RFP;

- to continue transmitting on the newly sl ected physical channel the PT shall receive an indication that the FT is
receiving the PT transmissions within 2 frames of the first PT transmission.

17.2.2 Forthe FT

The applicant shall declare that for the FT:

- the RFP shall not transmit on morethan 2 physical channelsfor which complementary physical channels do not
exist;

- temporarily more than 2 dummy bearers may exist when an RFP has double dummies and dummy bearer
hopping is enabled as defined in EN 300 175-3 [3];

NOTE: A complementary physical channel isaphysical channel between the same two radio endpoints which
occurs 5 ms before or after the physical channel to which it is complementary.
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- thefirg tranamission of an FT, which uses fast connection setup to address a specific PT, shall be madein
accordance with the scan sequence of the addressed PT receiver;

- to continue transmitting on the selected physical channel the FT shall receive an indication that the PT is
receiving the FT transmissions within 2 frames of the first FT transmission.

17.3 Channel release
The applicant shall declare that:

- aradio end point shall cease transmission of a bearer on a physical channel and rel ease the bearer if it hasnot
received the correct RFPI, with a correct CRC, on that bearer in the last 10 seconds;

- aradio end point which transmits on both the physical channd and complementary physical channd shall cease
to transmit on the channdlsif either:

a) thereceiving endpoint indicates to the transmitting endpoint that transmission shall cease on both these
physical channds; or

b) thetransmitting FT or PT isno longer attempting to receive at least one physical channel from the FT or PT
to which it istransmitting.

17.4 General

For an FT or PT the applicant shall declare that:
- multibearer connections shall only exist in full dot and double dot transmission mode;

- the EUT iscapable of communicating on al 10 DECT RF channels, ¢ < 10, if thisis allowed.

18 WRS testing

The WRS EUT shall be tested as described bel ow.

A WRS requiresto be synchronized to a dummy bearer to derive itsreference timer for PT and FT transmissions.
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18.1 Testing as a PP

The WRS shall operate as a PP in the test-stand-by mode, TSM, annex D, as a stand alone module.

In thismode it shall be tested asanormal PP with the exception that RFP class E2 test conditions, (see clause 6.3 of the
present document), shall be used if it isintended for outdoor use, and that test case 19 isnot applicable.
Seefigure 34.

WRS

Lower Tester Under Test

Figure 34: WRS testing as a PP

18.2 Testing as an RFP

A dummy bearer shall be generated by the Lower Tester or (if that isnot possible) by an RFP supplied by the applicant
and conform to the present document. The WRS EUT shall be synchronized to the dummy bearer and shall operate as
an RFP in test-stand-by Mode. The dummy bearer may change bearer during the test.

The EUT shall be tested as an RFP asregards the carrier frequency demands of clause 7 and reference timer accuracy
demands of clause 8.4 of the present document. See figure 35.

NOTE: The power combiner isnot needed if the PP and RFP functions have different antenna connectors.

Power Approved

Lower Tester combiner RFP or

Lower Tester

WRS

Under Test

Figure 35: WRS testing as an RFP
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18.3  Applicants declarations

The applicant shall declare that:
- The WRS provides amechanism, see EN 300 700 [16], to control the number of multihops.
- The WRS applies the defined, see EN 300 700 [16], frame multiplexing structure.

- The WRS conformsto the requirements Equipment Identity, clause 16,and Efficient Use of the Radio Spectrum,
clause 17.

Additional applicants declarations for a REP version of WRS:
- The REP conformsto the requirements of EN 300 700 [16] for channel selection of double duplex bearers.

19 Requirements for PPs with direct PP to PP
communication mode

PPs or CTAswith direct communication mode option shall be tested for the PP requirements of the present document
for normal non-direct communication with the amendments defined below.

19.1  Setting the EUT in direct communications mode

Entering and leaving the direct communications mode shall be made by manual keypad entries or by other means. The
EUT shall be set in direct communications mode provided with proper identities. If class E identities are used, the
requirements for class E identitiesin EN 300 175-6 [6], clauses 5.5, 6.1.5 and 6.3.2 shal be met.

When not processing acall, the EUT shall bein active unlocked PP state.
The applicant shall provide information about T1, typically 10 seconds, and T2 typically 20 seconds.

19.2 When the EUT has not initiated a call

When the EUT has not initiated a call, it shall meet the "non-direct mode" PP requirements of the present document, but
with the following amendments.

a) The EUT shall in the active unlocked PP state scan all channels on relevant carriers at least every T1 seconds.

b) If ARI classE isused, the paged EUT isallowed to make the bearer setup attempt only on the channel pair
where theinitiating PP tranamits.

19.3 When the EUT Iinitiates a call

By initiating a call means that the number of the wanted subscriber is entered viathe keypad or by other means, and that
the EUT at "off-hook command" shall enter the RFP active idle state. See EN 300 175-3[3], clause 4.3.

When the EUT initiatesa call, it shall meet the "non-direct mode" RFP requirements of the present document, but with
the following amendments:

a) the 25 ppm PP timer stability requirements apply. See EN 300 175-2 [2] clause 4.2.2,

b) an EUT entering RFP mode is allowed to derive over the air frame and slot synchronization from a
DECT system having "non-class E" identities;

¢) the EUT shall use FP or PP simplex bearer channel selection rules for the RFP active idle state.
See EN 300 175-3[3], clause 11.4;

d) the page message shall be transmitted in every multiframe aslong asin active idle sate;
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€) the short page format shall be used for ARI classE;

the EUT shall revert from active idle RFP state to PP active unlocked state, if aduplex bearer hasnot been established
within T2 > T1 seconds.

the PP isnot required to do receiver scanning for ARI classE in RFP activeidle nor active state. See EN 300 175-3 [3],
clause 11.8 and EN 300 175-6 [6], clause 5.5.

If identities class E are used, the Nt message will not contain an ETSI distributed code. See clause 16.2 of the present
document.

19.4  Applicants declarations

The applicant shall declare:

- that equipment using class E identities conform to the requirements of EN 300 175-6 [6], clauses 5.5,
6.1.5and 6.3.2;

- conformanceto other requirements of clause 19 for which test tool are not available.

20 Distributed Communications

PPs and CTAs with distributed communications option, HyPs, shall be tested as a stand alone PP and shall comply to all
relevant PP test casesin the present document. In addition the HyPs shall be tested as an RFP asregardsthe carrier
frequency demands of clause 7 and reference timer accuracy demands of clause 8.4 of the present document.

The HyP EUT shall meet the PT and FT requirements and the applicants declarations as described bel ow.

A HyP requiresto be synchronized to a bearer to derive itsreference timer for PT and FT transmissions.

20.1 TestingasaPP

The EUT shall operate as a PP in the test-stand-by mode, TSM, see annex D, as a stand alone module.
In thismode it shall be tested asanormal PP. Seefigure 36.

HyP

Lower Tester Under Test

Figure 36: HyP testing as a PP
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20.2  Testing as an RFP

A dummy bearer shall be generated by the Lower Tester or (if that isnot possible) by an RFP supplied by the applicant
and conforms to the present document. The EUT shall be synchronized to the dummy bearer and shall operate asan
RFP in test-stand-by Mode. The dummy bearer may change bearer during the test.

The EUT shall tested as an RFP asregardsthe carrier frequency demands of clause 7 and reference timer accuracy
demands of clause 8.4 of the present document. See figure 37.

NOTE: The power combiner isnot needed if the PP and RFP functions have different antenna connectors.

Power Approved
Lower Tester combiner RFP or

Lower Tester

HyP

Under Test

Figure 37: HyP testing as an RFP

20.3  Applicants declaration

The applicant shall declare conformance to requirements of clause 20 for which test tool are not available.

21 Higher level modulation options

The 4-level modulation shall be 174 -DQPSK and the 8-level modulation 178 -D8PSK (see EN 300 175-2 [2] annex D).
Itisonly allowed to use 4-level and/or 8-level modulation inthe B + Z or the A + B + Z fields, see EN 300 175-2 [2]
and EN 300 175-3 [3], whereby the S+ A or the Sfield respectively shall use the 172 -DBPSK 2-level modulation as
defined in EN 300 175-2 [2] annex D. The different configurations, 1ato 4b, for allowed combinations of modulation
schemes are defined in table 13.

Table 13: Configurations of allowed combinations of modulation types in the S-,A and (B + Z)-fields

Configuration S-field A-field B + Z-field
la GFSK GFSK GFSK
1b W2 - DBPSK W2 - DBPSK W2 - DBPSK
2 02 - DBPSK 02 - DBPSK 04 - DQPSK
3 02 - DBPSK 02 - DBPSK U8 - D8PSK
4a 02 - DBPSK T4 - DQPSK T4 - DQPSK
4b W2 - DBPSK 78 - D8PSK 78 - D8PSK
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Configuration 1ais the basic DECT modulation scheme for which all testsin the present document are defined.

Equipment that is capable of operating in any of the configurations 2 - 4 shall also be able to operate in configuration
1 (1aor 1b).

Such equipment shall in configuration 1a be tested to conform to all requirements of the present document that apply for
equipment using the basic 1a configuration.

Such equipment that does not support configuration 1a, shall in configuration 1b be tested conform to al requirements
(verdict criteria) of the present document that apply for equipment using the basic 1a configuration, with the exception
for clause 11 "RF carrier modulation™ and with the exception for clauses 9.1.6 "Minimum power" and 9.1.7 "Maximum
power". For the last two exceptions see " Applicants declaration” clause 21.2.

Additionally, if the EUT includes aradio transmitter capable of 4-level and/or 8-level modulation, the ETU shall be
tested to conform to the requirements of clauses 10 and 12 of the present document using the 4-level and/or 8-level
modulation intheB + Z or A + B + Z fidlds.

21.1  Activation of higher level modulations when EUT is in test
stand-by mode

The applicant shall supply amethod, to be applied when the EUT isin test sand-by mode, by which the EUT
supporting 4/8-level modulation might activate such options. If both options are supported, it shall be possible to select
4-level and 8-level modulation independently each other.

Such amethod may be controlled either by some means of manual switching (e.g. dip-switch, jumper, prom, or key-pad
code as designated by the applicant), or by means of a CHANGE_MODULATION_SCHEME test message, if agreed
with the test house. If only one type of higher level modulation is supported, the method may consist of activating this
higher level modulation option at the expiring of a pre-defined timer started after the bearer setup.

The applicant shall describe this method in the PIXIT.

For the purpose of testing (especially when in test stand-by mode) the EUT shall always use 2-level modulation in the
A-fied.

21.2  Applicants declaration

The applicant shall declare conformance to requirements of clause 5.3.14 for which test tools are not available.

The applicant shal for RF carrier modulation and power template declare conformance to the standard
EN 300 175-2[2] annex D (4-level/8-level modulation option).
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Annex A (informative):
Justification for Requirements

For information, the table A.1 shows the EN Requirements Table as justified under article 3.2 of the R& TTE

Directive [12].

The EN Reguirements Table (EN-RT) serves anumber of purposes, as follows:

- it provides atabular summary of all therequirements;

- it showsthe status of each EN-R, whether it is essentia to implement in al circumstances (Mandatory), or
whether the requirement is dependent on the supplier having chosen to support a particular optional service or
functionality (Optional). In particular it enables the EN-Rs associated with a particular optional service or
functionality to be grouped and identified;

- when completed in respect of a particular equipment it provides a means to undertake the static assessment of
conformity with the EN.

Table A.1: EN Requirements Table (EN-RT)

EN Reference EN 300 176-1 Comment
Test Case| Clause/ EN-R (note) Status
No. Clause
Number
1 7 Accuracy and stability of RF carriers M
2 8.3 Timing jitter: slot-slot on the same M
channel
3 8.4 Reference timing accuracy of a RFP M
4 8.5 Measurement of packet timing M
accuracy
5 9 Transmission Burst M
6 10.2 Transmitted power: PP and RFP (0]
with an integral antenna
7 10.3 Transmitted power: PP and RFP (0]
with an external antenna connector
8 11 RF carrier modulation M
9 12.2 Emissions due to modulation M
10 12.3 Emissions due to transmitter M
transients
11 12.4 Emissions due to intermodulation M
12 125 Spurious emissions when allocated M
a transmit channel
13 13.1 Radio receiver sensitivity M
14 13.2 Radio receiver bit error ratio M
15 13.3 Radio receiver interference M
performance
16 12.4 Radio receiver blocking case 1 M
17 13.5 Radio receiver blocking case 2 M
18 13.6 Receiver intermodulation M
performance
19 13.7 Spurious emissions when the radio M
endpoint has no allocated transmit
channel
20 14 Synchronization port (6]
21 16 Equipment identity M
verification/safeguards
22 17 Efficient use of radio spectrum M
23 18 WRS O
24 19 PP to PP communication (6]
25 20 Direct communication (6]
26 21 Higher level modulation (6]
NOTE: These EN-Rs are justified under Article 3.2 of the R&TTE Directive [12].
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Key to columns:

No Table entry number.

Reference Clause reference number of conformance requirement within the present document.
EN-R Title of conformance requirement within the present document.

Status Status of the entry as follows:

M mandatory, shall be implemented under all circumstances;

0] optional, may be provided, but if provided shall be implemented in accordance with the
requirements;

O.n  thisgatusisused for mutually exclusive or selectable options among a set. Theinteger
"n" shall refer to a unique group of options within the EN-RT. A footnote to the EN-RT
shall explicitly state what the requirement isfor each numbered group. For example,

"It ismandatory to support at least one of these options’, or, "It is mandatory to support
exactly one of these options’.

Comments

To be completed asrequired.

ETSI



83 ETSI EN 300 176-1 V1.4.1 (2001-02)

Annex B (normative):
Procedures for test fixture calibration and for measurement
of radiated spurious emissions

B.1 Calibration of test fixture for receiver measurements

The calibration procedure utilizes the average measured usable sensitivity of the receiver. The average measured usable
sensitivity expressed as field strength for bit stream shall be the average of eight measurements of field strength,
expressed in dBuV/m, at the nominal frequency of the receiver and with specified test modulation which produces after
demodulation a data signal with a bit error ratio of 103, when the receiver isrotated in 45° increments, darting at the
reference orientation.

B.1.1 Method of measurement

mmmmmmmm

ez e ¢ Jod o
| . |
1) Bit error measuring test set
2) Termination
3) Receiver under test
4) Test antenna

5) DECT Signal generator
6) Bit stream generator

Figure B.1: Measurement arrangement No.1

a) A test site which fulfils therequirements of the specified frequency range of this measurement shall be used.
The test antenna shall be oriented initially for vertical polarization unless otherwise stated.

A signal generator capable of producing a DECT signal shall be connected to the test antenna. The signal
generator shall be at the nominal frequency of thereceiver and shall be modulated by the test modulation D-M2.
Thereceiver under test shall be placed on the support in its sandard position and oriented so that a face,
specified by the applicant, isnormal to the direction of the test antenna. Thisisthe reference orientation for the
measurement.

b) The bit pattern of the modulating signal shall be compared to the bit pattern obtained from the receiver after
demodulation.

¢) Theoutput level of the signal generator shall be adjusted until a bit error ratio of 103 is obtained.

d) Thetest antenna shall beraised or lowered again through the specified height range to find the lowest level of
the test signal which produces the same bit error ratio.
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Record the minimum signal generator level from c) or d).

Steps b) to e) shall berepeated for the eight positions 45° apart of the receiver and the corresponding values of
the generator output which produces the same bit error ratio will be determined and recorded.

Using the calibration of the test Ste, calculate the eight field strengths X; (1V/m) corresponding to the output
level above of the Sgnal generator. The average measured usable sensitivity expressed as field strength
X mean (dBpV/m) isgiven by:

8 12
X 201 Sy e
mean— og _)
2
izl X;

Measurements b) to g) shall be repeated with the test antenna oriented in horizontal polarization.
Record the lower value of the two recorded in steps g) and h) above.

Using the test fixture in measuring arrangement No.2 the measurement may also be performed under extreme
test conditions.

Additional uncertainties can occur under extreme test conditions due to the calibration of the test fixture.

k)

Bit
generator >
Signal Receiver Bit error
engrator —> under —’» Termination 4} measuring
g test test set
Test fixture

Figure B.2: Measurement arrangement No.2

Thetest signal input level providing a BER of 1073 shall be determined under normal and extreme test conditions
and the difference in dB isnoted. This difference shall be algebraically added to the average measured usable
sensitivity to radiated fields for bit stream expressed in dBuV/m under normal test conditions, to obtain the same
quantity under extremetest conditions.
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B.2 Radiated measurements

B.2.1 General

This clause contains all methods of measurements involving the absolute measurement of aradiated field. Thisfield
may be radiated by an integral antennaand/or by the cabinet of the equipment itsalf.

The standard test site shall be a calibrated open air test Ste, whose dimensions are appropriate to the frequency range of
measurements.

In some cases operating on atest site may produce e ectromagnetic perturbation or, conversaly, external radiation may
disturb the measurement. For these reasons, and also in order to reduce the space required, other arrangements may be
used, such as:

- gripline arrangements;
- anechoic chamber;
- indoor test site.

The methods of measurement described in this annex are based on an open air test dte, unless otherwise stated. If a
stripline arrangement, an anechoic chamber or an indoor test site are used, the changes which apply to the method of
measurement areindicated in their corresponding descriptions. For each radiated measurement, the nature and the
dimensions of the test arrangement used shall be recorded in the test report.

For extremetest conditions a test fixture shall also be required.

For equipment normally operated from internal batteriesit may be necessary to operate it from an external power
source. A RF filter may be required to avoid radiation to or from the power leads.

B.2.2 Radiated spurious emissions

B.2.2.1 Definition

Spurious emissions are emissions a frequencies, other than those of the carrier and sidebands associated with normal
modulation, radiated by the antenna and by the cabinet of the transmitter.

They are specified as theradiated power of any discrete signal.
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B.2.2.2 Method of measurement

Thismethod of measurement appliesto transmitters having an integral antenna.

i
F
1
| Specified
halghit range
1164 m
1.65m

Ground plane

4] '} T |
L:—-ss-:a::s:--:a::s:u-ss::

Ry

1) Transmitter under test

2) Test antenna

3) High "Q" (notch) or high pass filter

4) Spectrum analyser or selective voltmeter

a)

b)

0

d)

e

Figure B.3: Measurement arrangement No.1

A test site which fulfils the requirements of the specified frequency range of this measurement shall be used. The
test antenna shall be oriented initialy for vertical polarization and connected to a spectrum analyser or a
selective voltmeter, through a suitable filter to avoid overloading of the spectrum analyser or selective voltmeter.
The bandwidth of the spectrum analyser is set to a suitable value to correctly perform the measurement.

For the measurement of spurious emissions below the second harmonic of the carrier frequency the filter used
shall beahigh"Q" (notch) filter centered on the transmitter carrier frequency and attenuating this signal by at
least 30 dB.

For the measurement of spurious emissions at and above the second harmonic of the carrier frequency the filter
used shall be a high pass filter with a stop band rejection exceeding 40 dB. The cut-off frequency of the high
pass filter shall be approximately 1,5 times the transmitter carrier frequency.

The transmitter under test shall be placed on the support in its standard position and shall be switched on.

Theradiation of any spurious emission shall be detected by the test antenna and spectrum analyser or selective
voltmeter over the specified frequency range, except for the channel on which the tranamitter isintended to
operate and its adjacent channels. The frequency of each spurious emission detected shall be recorded. If the test
siteisdisturbed by interference coming from outside, this qualitative search may be performed in a screened
room, with areduced distance between the tranamitter and the test antenna,

For each frequency at which an emission has been detected, the spectrum anayser or selective voltmeter shall be
tuned and the test antenna shall be raised or lowered through the specified height range until a maximum signa
level is detected on the spectrum analyser or selective voltmeter.

The transmitter shall be rotated through 360° about a vertica axis, until the maximum signa is received.

The test antenna shall be raised or lowered again through the specified height range until the maximum is
obtained. Thislevel shall be recorded.
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1) Signal generator

2) Substitution antenna

3) Test antenna

4) Spectrum analyser or selective voltmeter

Figure B.4: Measurement arrangement No.2

f) Using measurement arrangement No.2 the substitution antenna shall replace the tranamitter antennain the same
position and in vertical polarization. It shall be connected to the signal generator.

g) For each frequency at which an emission has been detected, the signal generator, substitution antenna, and
spectrum analyser or selective voltmeter shall be tuned. The test antenna shall be raised or lowered through the
specified height range until the maximum signal level is detected on the spectrum analyser or selective
voltmeter. The level of the signal generator shall be adjusted giving the same signal level on the spectrum
andyser or selective voltmeter asin €) and thislevel shall be recorded.

Thisvalue, after corrections due to the gain of the substitution antenna, referred to aresonant half wavel ength
dipole below 1 GHz or to an isotropic radiator above 1 GHz and the cable | oss between the signal generator and
the substitution antenna, isthe radiated spurious emission level of thisfrequency.

h) Stepsc) to g) shall be repeated with the test antenna oriented in horizontal polarization.

i) Stepsc) to h) shall be repeated with the transmitter in stand-by condition if thisoption is available.

B.2.3 Cabinet radiation

B.2.3.1 Definition

Cabinet radiation isradiation at frequencies, excluding the band containing the carrier and sidebands associated with
normal modulation, coming from the cabinet of the transmitter.

It is specified as theradiated power of any discrete signal.
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B.2.3.2 Method of measurement

This method of measurement applies to transmitters having an antenna socket.

e

l::i--::: :l E-sséasin-ss'n-ssza]
| 1 |1 —ﬁ[ 4 |
1) Test load

2) Transmitter under test
3) Test antenna
4) Spectrum analyser or selective voltmeter

Figure B.5: Measurement arrangement No.1

a) A test site which fulfils therequirements of the specified frequency range of this measurement shall be used. The
test antenna shall be oriented initialy for vertical polarization and connected to a spectrum analyser or selective
voltmeter. The bandwidth of the spectrum analyser or selective voltmeter shall be between 10 kHz and 100 kHz,
set to asuitable value to correctly perform the measurement.

The transmitter under test shall be placed on the support in its standard position, connected to atest load and
switched on.

b) The same method of measurement asin b) to i) of clause B.2.2 will be used.
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Annex C (normative):
Procedure for measurement of conducted spurious
emissions

C.1

Conducted spurious emissions

C.1.1 Definition

Conducted spurious emissions are discrete signals whose power is conveyed by conduction to the test load at
frequencies other than those of the carrier and sidebands resulting from the normal process of modulation.

They are specified as the power level of any discrete signal delivered into atest load.

C.1.2 Method of measurement

a)

b)

0

d)

e

f)

Transmitter
under test

Spectrum

| Testload | Filter Hp— analyseror

selective

Signal voltmeter
generator

Figure C.1

The transmitter shall be connected to a spectrum analyser or a selective voltmeter through atest load and an
appropriate filter to avoid overloading of the spectrum analyser or selective voltmeter. The bandwidth of the
spectrum analyser or selective voltmeter shall be between 10 kHz and 100 kHz. The equipment used shall have
sufficient dynamic range and sengtivity to achieve the required measurement accuracy at the specified limit.

For the measurement of spurious emissions below the second harmonic of the carrier frequency the filter used
shall beahigh'Q' (notch) filter centered on the tranamitter carrier frequency and attenuating this signal by at
least 30 dB.

For the measurement of spurious emissions at and above the second harmonic of the carrier frequency the filter
used shall be a high pass filter with a stop band rejection exceeding 40 dB. The cut-off frequency of the high
pass filter shall be approximately 1,5 times the transmitter carrier frequency.

Precautions may be required to ensure that the test |oad does not generate or that the high pass filter does not
attenuate, the harmonics of the carrier.

The transmitter shall be unmodulated and operating at the maximum limit of its specified power range.

The frequency of the spectrum analyser or selective voltmeter shall be adjusted over the specified frequency
range. The frequency and level of every spurious emission found shall be noted. The emissions within the
channd occupied by the transmitter carrier and its adjacent channels shall not be recorded.

If the spectrum analyser or selective voltmeter has not been calibrated in terms of power level at the transmitter
output, the level of any detected components shall be determined by replacing the transmitter by the signal
generator and adjusting it to reproduce the frequency and level of every spurious emission recorded in c).

The absolute power level of each of the emissions noted shall be measured and recorded.

The measurement shall be repeated with the tranamitter in stland-by condition if this option is available.
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Annex D (normative):
Test Support Profile (TSP)

D.1 Introduction

This annex defines the provisions of the TSP for DECT equipment (EUT) capabilitiesin Test Standby Mode (TSM) and
for the Lower Tester (LT) capabilities while performing the tests described in the present document. When there existsa
reference to "TSM" in the present document, it shall be applied for both the test standby mode and the test mode(s) in
operation as described in EN 300 175-3 [3], clause 12.2.

It specifies three different bearer setup procedures, as described in EN 300 175-3 [3], clauses 10.5.1.1, 10.5.1.2 and
10.5.2.3in order to transfer test messages described in clause 12 and clause 7.2.5.4 of EN 300 175-3 [3]. One of these 3
bearer setup procedures shall be supported by the LT and EUT.

D.2  Standardized symbols for the status column

The standardized symbols for the status column are as follows:

- M for always mandatory (the capability is required to be implemented). M1, M2, M3 for mandatory in respective
order for basic bearer setup, A-field advanced single bearer setup and B-field single bearer setup procedures
supported (if bearer setup type n isnot supported then Mn shall be understood to mean O);

- Ofor optional (Boolean) (the capability may be implemented, but can be ignored on receipt);
- X for prohibited or excluded (the capability is not allowed to be implemented);

- | for out of scope in thetest standby mode (the capability is allowed to be implemented, but isirrelevant in the
test standby mode);

- - (dash) for not applicable (the capability is not possible to implement);

- Cfor conditional (the capability depends on the selection of other optional and/or conditional items). C1, C2, C3
for conditional in respective order for basic bearer setup, A-field advanced single bearer setup and B-field single
bearer setup procedures supported (if bearer setup type n isnot supported then Cn shall be understood to
mean O).

All other capabilities not shown in this annex shall be regarded as optional or out of scope. Tables D.1 and D.2 show the
interpretation of these symbols in this annex.

Table D.1: Usage of symbols

Symbols\Usage Allowed to be [Possiblein normal| Possiblein TSM Out of scope of
implemented in the operation (the present TSM
EUT (EN 300 175) document)

M Yes Yes Yes No
®) Yes Yes Yes No
I Yes Yes No Yes
- No No No Yes
X Yes Yes No Yes
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Table D.2: Symbols and their relation to transmit and receive events

Symbols\TX, RX Transmit Receive
M shall process and send if received; shall process
(6] allowed to be sent if received; optionally processed
I not possible to send (in TSM) not possible to receive (in TSM)
- not possible ever not possible ever
X not allowed to be sent in TSM if received: not allowed to be processed
in TSM
D.3  Capabilities of PP (EUT) under test
D.3.1 Services
Table D.3: Broadcast services
Broadcast services supported
Item Name of service Reference PT LT
No. Status Status
1 Continuous broadcast 5.7.1.1 M M
2 System identities 11.3.2 O M
3 System information 11.3.2 M M
D.3.2 Messages
Table D.4: Header-field messages
Header-field messages
Item Message Reference Sending Receipt
No. PT Status|LT Status|PT Status|LT Status
4  |ldentities information 7.1.2 M M (6] (6]
5  |Multiframe synchronization and system 7.1.2 - M M -
information
6 Escape 7.1.2 O X | X
7 |MAC layer control 7.1.2 M M M M
9 |First PP transmission 7.1.2 M - - (6]
12 |U-type, Iy, Sy or I packet number 0,1 7.1.4 M M M M
16 |E-type, not all Cg or CL; packet number O 7.14 C3a X I M3
17 |E-type, not all Cg; C packet number 1 7.14 C3a X I M3
18 |E-type, all MAC control (unnumbered) 7.14 C3a M3 M3 M3
19 [No B-field 7.14 (6] (6] (©) (6]
C3a: At least one of the set is mandatory for the EUT.
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Table D.5: Messages in the A-tail field

Messages in the A-tail field

Iltem Message Reference Sending Receipt
No. PT Status|LT Status|PT Status|LT Status
1 Identities information 7.2.2 O M ®) ®)
2 |Static system information 7.2.3.2 - M M -
3 Extended RF carrier information 7.2.3.3 - X I -
4 |Fixed part capabilities 7.2.3.4 - M 0] -
8 [Q-channel escape 7.2.3.8 - X I -
31 [Basic CC access request 7.2.5.2.2 M1 - - M1
32 [Basic CC bearer handover request 7.25.2.2 (6] - - M1
33 [Basic CC connection handover request 7.25.2.2 6] - - M1
35 |Basic CC bearer confirm 7.25.2.2 - M1 (6] -
36 |Basic CC bearer release 7.25.2.2 (6] X I M1
37 |Basic CC wait 7.25.2.3 - X I -
38 [Advanced CC access request 7.2.5.3.2 M2 X I M2
39 [Advanced CC bearer handover request 7.2.5.3.3 0] X I M2
40 |Advanced CC connection handover request 7.25.3.4 6] X I M2
41 |Advanced CC unconfirmed access request 7.2.5.3.5 6] X I 6]
42 |Advanced CC bearer confirm 7.25.3.6 ®) M2 M2 ®)
43 |Advanced CC wait 7.25.3.7 ©) M2 0] M2
44 |Advanced CC attributes T, request 7.2.5.3.8 M2 X I M2
45 |Advanced CC attributes_T, confirm 7.2.5.3.8 O M2 O O
46 |Advanced CC bandwidth_T, request 7.25.3.9 ®) X I ®)
47 |Advanced CC bandwidth_T, confirm 7.2.5.3.9 O O O O
51 [Advanced CC release 7.2.5.3.13 ®) X I M2
52 [MAC test force transmit 7.25.4.2 - M M -
53 |MAC test loopback data 7.25.4.3 - M M -
54 |MAC test defeat antenna diversity 7.25.4.4 - M M -
55 |MAC test force bearer handover 7.2.5.4.5 - I I -
56 [MAC test escape 7.2.5.4.6 X X I I
58 |MAC test clear test modes 7.2.5.4.8 - M M -
82 |B-field setup, first PT transmission 7.25.8 (@] - - M3
83 |MAC control escape 7.2.5.9 O X I ®)
Table D.6: Messages in the B-tail field
Messages in the B-tail field
Iltem Message Reference Sending Receipt
No. PT Status|LT Status [PT Status|LT Status
1 |Advanced CC access request 7.3.3.2 M3 X I M3
2 |Advanced CC bearer handover request 7.3.3.2 0 X I M3
3 |Advanced CC connection handover request 7.3.3.2 (0] X I M3
4  |Advanced CC unconfirmed access request 7.3.3.2 (6] X I (6]
5 |Advanced CC bearer confirm 7.3.3.3 (6] M3 M3 6]
6 |Advanced CC wait 7.3.3.4 ©) X 0] 6]
9 |B-field bandwidth-B request 7.3.3.6 (6] X (6] (0]
14 |Advanced CC release 7.3.3.10 0 X (6] M3
30 |B-field escape 7.3.8 0] X I X
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The equipment supplier shall provide message parameter detailsfor configuring the L T.

Table D.7: Parameters for A-field static system information message

Parameters for A-field static system information message
Item Name of Parameter Reference PT LT Values
No. Status Status PT LT
Allowed | Allowed
1 Normal-reverse 7.2.3.2.2 M M 0,1 0
2 Slot number 7.2.3.2.3 M M 0-11 0-11
3 Start position 7.2.3.2.4 M M 0,2 0,2
4 Qq escape bit 7.2.3.25 M M 0,1 0,1
5 Number of transceivers 7.2.3.2.6 (©) M 0-3 0
6 Extended RF carrier information available 7.2.3.2.7 (@] M 0,1 0
7 RF carriers available 7.2.3.2.8 O M 1-1023|1-1023
8 Carrier number 7.2.3.2.10 O M 0-9 0-9
9 Primary receiver scan carrier number 7.2.3.2.12 ®) M 0-9 0-9
Table D.8: Parameters for MAC FP capability message
Parameters for A-field MAC FP capability message
Item Name of parameter Reference PT LT Values
No. Status Status PT LT
Allowed | Allowed

1 Extended FP information 7.2.3.4.2 (@] M 0,1 0
2 Double slot 7.2.3.4.2 (@) M 0,1 0,1
3 Half slot 7.2.3.4.2 (©) M 0,1 0,1
4 Full slot 7.2.3.4.2 (@) M 0,1 0
5 Frequency control 7.2.3.4.2 O M 0,1 0
6 [Page repetition 7.2.3.4.2 (0] M 0,1 0
7  |C/O setup on dummy bearer allowed 7.2.3.4.2 (®) M 0,1 0
8 C/L uplink 7.23.4.2 (@) M 0,1 0
9 C/L downlink 7.2.3.4.2 (@) M 0,1 0
10 |Basic A-field setup 7.2.3.4.2 (@] M 0,1 0,1
11 |Advanced A-field setup 7.2.3.4.2 (@] M 0,1 0,1
12 [B-field setup 7.2.3.4.2 (@) M 0,1 0,1
13 CF messages 7.2.3.4.2 (0] M 0,1 0,1
14 |ly minimum delay 7.2.3.4.2 (@] M 0,1 0
15 |ly normal delay 7.2.3.4.2 (@] M 0,1 0,1
16 |lp error detection 7.2.3.4.2 (@] M 0,1 0,1
17 IP error correction 7.2.3.4.2 (@] M 0,1 0,1
18 [Multibearer connections 7.2.3.4.2 (@] M 0,1 0,1
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Table D.9: Parameters for higher layer information FP capability message
(EN 300 175-5 [5], annex F)

Parameters for A-field higher layer information FP capability message
Iltem Name of parameter Reference PT LT Values
No. Status Status PT LT
Allowed | Allowed
1 ADPCM/G.726 Voice service a32 O M 0,1 0,1
2 Generic Access Profile (GAP) a33 (0] M 0,1 0,1
supported
3 Non-voice circuit switched service a34 ®) M 0,1 0,1
4 Non-voice packet switched service a35 (6] M 0,1 0,1
5 Standard authentication required a36 (6] M 0,1 0,1
6 Standard ciphering supported a37 I M 0,1 0
7 Location registration supported a38 6] M 0,1 0,1
8 SIM services available a39 ®) M 0,1 0,1
9 Non-static Fixed Part (FP) a40 ®) M 0,1 0,1
10 CISS services available a4l ®) M 0,1 0,1
11 CLMS services available a42 ®) M 0,1 0,1
12 COMS services available a43 ®) M 0,1 0,1
13 Access rights requests supported ad4 (6] M 0,1 0,1
14 External handover supported a45 ®) M 0,1 0,1
15 Connection handover supported a46 6] M 0,1 0,1
16 Reserved a47 ®) M 0,1 0,1
G.726: ITU-T Recommendation G.726 [14].
D.3.4 Procedure support
Table D.10: Procedures supported
Procedure supported

Item Name of Procedure Reference PT LT
No. Status Status

1 Downlink continuous broadcast 9.1.1 M M
2la Basic bearer setup 10.5.1.1 M1 M1
22 A-field advanced single bearer setup 10.5.1.3 M2 M2
23 B-field single bearer setup 10.5.1.3 M3 M3
27 Duplex bearer handover procedure 10.6.2 (0] M

29 Unacknowledged bearer release 10.7.2.1 (6] M

36 Idle lock state entering procedure 10.6.2 (©) X

37 Idle lock state maintaining procedure 10.6.2 (6] X

40 Duplex bearer physical channel selection 11.4.1 X -

41 Double simplex bearer physical channel selection 11.4.1 X -
45a RFP idle receiver scan sequence 11.8 (6] M
45b PP fast setup receiver scan sequence 11.9 (6] X

46 Test message 12.2 M M
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D.3.5 CSF multiplexing functions

Table D.11: CSF multiplexing functions

CSF multiplexing functions
Item Name of function Reference PT LT
No. Status Status
1 D-field MAP D80 6.2.1.1 Ca Cb
2 D-field MAP D32 6.2.1.1 Ca Cb
3 D-field MAP D08 6.2.1.1 Ca Cb
4 D-field MAP D00 6.2.1.1 Ca Cb
5 A-field MAP 6.2.1.2 M M
6 B-field MAP D80 unprotected 6.2.1.3 Cc Cd
7 B-field MAP D32 unprotected 6.2.1.3 Cc Cd
8 B-field MAP D08 unprotected 6.2.1.3 Cc Cd
9 B-field MAP D80 protected 6.2.1.3 Cc Cd
10 B-field MAP D32 protected 6.2.1.3 Cc Cd
11 B-field MAP D08 protected 6.2.1.3 Cc Cd
12 Tail multiplexer 6.2.2.1 M M
13 E/U-mux E80 6.2.2.2 Ce Cf
14 E/U-mux E32 6.2.2.2 Ce Cf
15 E/U-mux EO8 6.2.2.2 Ce Cf
16 E/U-mux U80a 6.2.2.2 Ce Cf
17 E/U-mux U32a 6.2.2.2 Ce Cf
18 E/U-mux U08a 6.2.2.2 Ce Cf
19 E/U-mux U80b 6.2.2.2 Ce Cf
20 E/U-mux U32b 6.2.2.2 Ce Cf
21 E/U-mux U08b 6.2.2.2 Ce Cf
32 C-mux Double Slot mode 10 6.2.2.3.1 C3g C3g
37 C-mux Full Slot mode 4 6.2.2.3.1 C3h C3h
39 C-mux Half Slot mode 1 6.2.2.3.2 C3i C3i
40 Encryption 6.2.3 ®) ®)
41 Scrambling 6.2.4 M3 M3
42a A-field R-CRC generation 6.2.5.2 M M
42b B-field R-CRC generation 6.2.5.2 M3 M3
43a A field R-CRC checking 6.2.5.2 M M
43a B-field R-CRC checking 6.2.5.2 M3 M3
44 X-CRC generation 6.2.5.4 M M
45 X-CRC checking 6.2.5.4 M (6]
46 Broadcast control function 6.2.6 - M
For A-field setups (i.e. type 1 and 2): only A-field R-CRC is mandatory.
Ca: At least one shall be supported by the EUT.
Ch: At least one shall be supported by the LT.
Cc: At least one shall be supported by the EUT.
Cd: At least one shall be supported by the LT.
Ce: At least one shall be supported by the EUT.
Cf: At least one shall be supported by the LT.
C3g: Mandatory if double slot supported.
C3h: Mandatory if full slot supported.
C3i: Mandatory if half slot supported.

D.3.6 Timer and counter support

Those timers and counters required by the mandatory procedures are classified as mandatory (see table D.10).

ETSI



96 ETSI EN 300 176-1 V1.4.1 (2001-02)

D.4  Capabilities of FP (EUT) under test

D.4.1 Services

Table D.12: Broadcast services

Broadcast services supported
Item Name of service Reference FT LT
No. Status Status
1 Continuous broadcast 5.7.1.1 M M
2 System identities 5.7.11 ®) M
3 System information 57.11 M M

D.4.2 Messages

Table D.13: Header field messages

Header-field messages
Iltem Message Reference Sending Receipt
No. FT Status|LT Status|FT Status|LT Status
3 Identities information on C/L bearer 7.1.2 O - M
4 Identities information 7.1.2 M M M M
5 |Multiframe synchronization and system 7.1.2 M - - M
information
6 Escape 7.1.2 X X I -
7 [MAC layer control 7.1.2 M M M M
9 [First PP transmission 7.1.2 - M M -
12 |U-type, Iy, Sly or I packet number 0 7.14 M M M M
16 |E-type, not all Cg or CL; packet number O 7.14 C3a C3b C3a C3b
17 |E-type, not all Cg; C packet number 1 7.14 C3a C3b C3a C3b
18 |E-type, all MAC control (unnumbered) 7.14 C3a C3b C3a C3b
19 |No B-field 7.1.4 O O O M
C3a: At least one of the set is mandatory for the EUT.
C3b: At least one of the set is mandatory for the LT.
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Table D.14: Messages in the A-tail field

Messages in the A-tail field
Iltem Message Reference Sending Receipt
No. FT Status|LT Status|FT Status|LT Status
1 Identities information 7.2.2 O M ®) M
2 |Static system information 7.2.3.2 M - - M
3 Extended RF carrier information 7.2.3.3 X - - I
4 |Fixed part capabilities 7.2.3.4 ®) - - M
8 [Q-channel escape 7.2.3.8 0] - - X
31 |Basic CC access request 7.25.2.2 - M1 M1 _
32 [Basic CC bearer handover request 7.25.2.2 - X I -
33 [Basic CC connection handover request 7.25.2.2 - X I -
34 [Basic CC unconfirmed access request 7.25.2.2 - X I -
35 |Basic CC bearer confirm 7.25.2.2 M1 - - M1
36 |Basic CC bearer release 7.25.2.2 6] M1 M1 M1
37 |Basic CC wait 7.25.2.3 6] M1 0 M1
38 [Advanced CC access request 7.2.5.3.2 (6] M2 M2 6]
39 [Advanced CC bearer handover request 7.2.5.3.3 - X I -
40 |Advanced CC connection handover request 7.25.3.4 6] X I 6]
41 |Advanced CC unconfirmed access request 7.2.5.3.5 6] X I ©)
42 |Advanced CC bearer confirm 7.2.5.3.6 M2 0] 6] M2
43 |Advanced CC wait 7.2.5.3.7 6] M2 6] M2
44 |Advanced CC attributes T, request 7.2.5.3.8 (6] M2 M2 6]
45 |Advanced CC attributes_T, confirm 7.2.5.3.8 M2 O O M2
46 |Advanced CC bandwidth_T, request 7.2.5.3.9 ©) X ©) ©)
51 [Advanced CC release 7.2.5.3.13 ®) M2 M2 M2
52 [MAC test force transmit 7.25.4.2 - X - -
53 |MAC test loopback data 7.25.4.3 - M M -
54 |MAC test defeat antenna diversity 7.25.4.4 - M M -
55 |MAC test force bearer handover 7.2.5.4.5 X X I I
56 [MAC test escape 7.2.5.4.6 X X I I
57 |MAC test network test 7.25.4.7 X I I I
58 |MAC test clear test modes 7.25.4.8 - M M -
79 |Encryption request 7.2.5.7 - 0] ®) -
80 [Encryption confirm 7.25.7 ®) - - ®)
81 |Encryption grant 7.25.7 - ®) ®) -
82 |B-field setup, first PT transmission 7.25.8 - M3 M3 -
83 |MAC control escape 7.2.5.9 O X I O

Table D.15: Messages in the B-tail field

Messages in the B-tail field

Iltem Message Reference Sending Receipt
No. FT Status|LT Status|FT Status|LT Status
1 |Advanced CC access request 7.3.3.2 (©) M3 M3 (6]
2 |Advanced CC bearer handover request 7.3.3.2 - X (6] -
3 |Advanced CC connection handover request 7.3.3.2 (0] X (0] (0]
4  |Advanced CC unconfirmed access request 7.3.3.2 (6] X (6] (6]
5 [Advanced CC bearer confirm 7.3.3.3 M3 O O M3
6 [Advanced CC wait 7.3.34 o] M3 o] M3
14 |Advanced CC release 7.3.3.10 O M3 M3 M3
30 |B-field escape 7.3.8 0 X I X
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D.4.3 Message parameters

The dot type shall be set correctly in all message parameters.
The equipment supplier shall provide message parameter detailsfor configuring the L T.

Table D.16: Parameters for A-field static system information message

Parameters for A-field static system information message
Iltem Name of parameter Reference FT LT Values
No. Status Status [FT Allowed|LT Allowed
1 Normal-reverse 7.2.3.2.2 M M 0,1 0,1
2 Slot number 7.2.3.2.3 M M 0-11 0-11
3 Start position 7.2.3.2.4 M M 0,2 0,2
4 Q escape bit 7.2.3.25 M M 0,1 0,1
5 Number of transceivers 7.2.3.2.6 M M 0-3 0-3
6 Extended RF carrier information available 7.2.3.2.7 M M 0,1 0,1
7 RF carriers available 7.2.3.2.8 M M 1-1023 1-1023
8 Carrier number 7.2.3.2.10 M M 0-9 0-9
9 Primary receiver scan carrier number 7.2.3.2.12 M M 0-9 0-9
NOTE: Slot number, carrier number and primary receive scan carrier number shall be dynamically set by the EUT.

Table D.17: Parameters for MAC FP capability message

Parameters for A-field MAC FP capability message
Iltem Name of parameter Reference FT LT Values
No. Status Status FT LT
Allowed | Allowed
1 Extended Fixed Part information 7.2.3.4.2 (@] M 0,1 0
2 Double slot 7.2.3.4.2 (@) M 0,1 0,1
3 Half slot 7.2.3.4.2 (@) M 0,1 0,1
4 Full slot 7.2.3.4.2 (@) M 0,1 0
5 Frequency control 7.2.3.4.2 O M 0,1 0
6  [Page repetition 7.2.3.4.2 (6] M 0,1 0
7  |C/O setup on dummy bearer allowed 7.2.3.4.2 (®) M 0,1 0
8 C/L uplink 7.23.4.2 (@) M 0,1 0
9 C/L downlink 7.2.3.4.2 (@] M 0,1 0
10 |Basic A-field setup 7.2.3.4.2 (@] M1 0,1 0,1
11 |Advanced A-field setup 7.2.3.4.2 (e} M2 0,1 0,1
12 [B-field setup 7.2.3.4.2 (@) M3 0,1 0,1
13 CF messages 7.2.3.4.2 (0] M 0,1 0,1
14 |l minimum delay 7.2.3.4.2 (@] M 0,1 0
15 |l normal delay 7.2.3.4.2 (@] M 0,1 0,1
16 |l error detection 7.2.3.4.2 (@] M 0,1 0,1
17 |l error correction 7.2.3.4.2 (@] M 0,1 0,1
18 [Multibearer connections 7.2.3.4.2 (@] M 0,1 0,1
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Table D.18: Parameters for higher layer information FP capability message
(EN 300 175-5 [5], annex F)

Parameters for A-field higher layer information FP capability message
Item Name of Parameter Reference FT LT Values
No. Status Status FT LT
Allowed | Allowed
1 |ADPCM/G.726 Voice service a32 O M 0,1 0,1
2  |Generic Access Profile (GAP) supported a33 6] M 0,1 0,1
3 |Non-voice circuit switched service a34 ®) M 0,1 0,1
4 |Non-voice packet switched service a3b (6] M 0,1 0,1
5 [Standard authentication required a36 (6] M 0,1 0,1
6 [Standard ciphering supported a37 6] M 0,1 0
7 |Location registration supported a38 6] M 0,1 0,1
8 |SIM services available a39 ®) M 0,1 0,1
9 Non-static Fixed Part (FP) a40 ®) M 0,1 0,1
10 |CISS services available a4l ®) M 0,1 0,1
11 |CLMS services available a42 ®) M 0,1 0,1
12 |COMS services available a43 ®) M 0,1 0,1
13 |Access rights requests supported ad4 (6] M 0,1 0,1
14 |External handover supported a45 ®) M 0,1 0,1
15 [Connection handover supported a46 6] M 0,1 0,1
16 |Reserved a47 ®) M 0,1 0,1
G.726: ITU-T Recommendation G.726 [14].
D.4.4 Procedure support
Table D.19: Procedures supported
Procedure supported
Item No. Name of procedure Reference FT Status LT Status
1 Downlink continuous broadcast 9.1.1 M M
2la Basic bearer setup 10.5.1.1 M1 M1
22 A-field advanced single bearer setup 10.5.1.3 M2 M2
23 B-field single bearer setup 10.5.1.3 M3 M3
27 Duplex bearer handover procedure 10.6.2 I X
29 Unacknowledged bearer release 10.7.2.1 M M
40 Duplex bearer physical channel selection 11.4.1 - X
41 Double simplex bearer physical channel selection 11.4.1 - X
42 Simplex bearer physical channel selection 11.4.1 - X
45 RFP idle receiver scan sequence 11.8 M M
46 Test message 12 M M
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Table D.20: CSF multiplexing functions

CSF multiplexing functions
Item No. Name of function Reference FT Status LT Status
1 D-field MAP D80 6.2.1.1 Ca Cb
2 D-field MAP D32 6.2.1.1 Ca Cb
3 D-field MAP D08 6.2.1.1 Ca Cb
4 D-field MAP D00 6.2.1.1 Ca Cb
5 A-field MAP 6.2.1.2 M M
6 B-field MAP D80 unprotected 6.2.1.3 Cc Cd
7 B-field MAP D32 unprotected 6.2.1.3 Cc Cd
8 B-field MAP D08 unprotected 6.2.1.3 Cc Cd
9 B-field MAP D80 protected 6.2.1.3 Cc Cd
10 B-field MAP D32 protected 6.2.1.3 Cc Cd
11 B-field MAP D08 protected 6.2.1.3 Cc Cd
12 Tail multiplexer 6.2.2.1 M M
13 E/U-mux E80 6.2.2.2 Ce Cf
14 E/U-mux E32 6.2.2.2 Ce Cf
15 E/U-mux EO8 6.2.2.2 Ce Cf
16 E/U-mux U80a 6.2.2.2 Ce Cf
17 E/U-mux U32a 6.2.2.2 Ce Cf
18 E/U-mux UO8a 6.2.2.2 Ce Cf
19 E/U-mux U08a 6.2.2.2 Ce Cf
20 E/U-mux U32b 6.2.2.2 Ce Cf
21 E/U-mux U08b 6.2.2.2 Ce Cf
32 C-mux DS mode 10 6.2.2.3.1 C3g C3g
37 C-mux FS mode 4 6.2.2.3.1 C3h C3h
39 C-mux HS mode 1 6.2.2.3.2 C3i C3i
40 Encryption 6.2.3 ®) ®)
41 Scrambling 6.2.4 M3 M3
42a A field R-CRC generation 6.2.5.2 M M
42b B-field R-CRC generation 6.2.5.2 M3 M3
43a A-field R-CRC checking 6.2.5.2 M M
43b B-field R-CRC checking 6.2.5.2 M3 M3
44 X-CRC generation 6.2.5.4 M M
45 X-CRC checking 6.2.5.4 (0] (0]
46 Broadcast control function 6.2.6 M -
For A-field setups (i.e. type 1 and 2): only A-field R-CRC is mandatory.
Ca: At least one shall be supported by the EUT.
Ch: At least one shall be supported by the LT.
Cc: At least one shall be supported by the EUT.
Cd: At least one shall be supported by the LT.
Ce: At least one shall be supported by the EUT.
Cf: At least one shall be supported by the LT.
C3g: Mandatory if double slot supported.
C3h: Mandatory if full slot supported.
C3i: Mandatory if half slot supported.

D.4.6 Timer and counter support

Those timers and counters required by the mandatory procedures are classified as mandatory, (see table D.19).
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Annex E (normative):

Measurement of BER and FER

The LT shall use the following method for calculating BER:
- inframes counted for synchronization loss the bit errors for the frame shall be disregarded;
- only whole numbers of frames shall be tested;

- thethreshold used in the EUT to detect synchronization shall be the same for BER measurements as for normal
operation:

- let thetotal number of frames transmitted by the LT be a; and
- let thenumber of frames counted with synchronization loss be 3; and
- let thenumber of bits counted in error be y; and
- let thenumber of bitsin aframebe§;
then:
y
& x (a-p)
B

FER = —
a

BER =

Over the measurement, the FER shall be less than 5 %, except for the test in clause 13.2, where the FER shall be less
than 0,05 %.

For the calculation of the BER the following number N of transmitted bits shall be used:
N = (320 + 2 016 x (1 - BERVBERL)y/BERL

where:

BERL - Limit value of BER measurement (depending on test case).

BER1 - BER measured during the first 320 000 bits (for BERL = 0,001) or 32 000 000 bits (for BERL = 0,00001)
respectively. If BERL is greater than BERL then BER1 = BERL is used for the caculation.
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Annex F (informative):
Procedures for the measurement of synchronization loss at
the EUT by the LT

F.1  Description

Clause 13 requires the synchronization loss to be measured withinthe LT. In order that this can be made possible, this
annex describes a method by which the EUT can inform the LT when a synchronization error has occurred.

F.2 Method

When a synchronization error occursthe EUT should either:
1) re-transmit thelast received B-field; or
2) transmit al O'sin the B-field;
of thetransmit half frame immediately following theloss of synchronization.

The LT should detect the synchronization error by using a threshold method on the bit error count for the frame. If the
BER calculated for the frameisless than 25 % then the BER cal culated should go towards the total bit error count for
the measurement. If the BER calculated is greater than or equal to 25 % then the frame is counted as a synchronization
error and the total bit error count is not incremented.
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Annex G (informative):
Guide lines for installation related issues

Thisannex contains guide lines on installation rel ated issues.

G.1  Antennas with directivity

For equipment with an integrated antenna, the antenna gain as measured using the procedure specified in clause 10.2,
shall not exceed 12 dBi plustheratio (in dB) between Pytp (250 mW) and NTP plus the maximum alowable
measurement uncertainty for absolute RF power (radiated) as given in clause 5.8.5.

For equipment with an external antenna connector, the gain of the external should in the majority of applications be no
more than 12 dBi plustheratio (in dB) between Py1p (250 mW) and NTP, but may for specific applications be up to
22 dBi.

NOTE: Theantennagain notation isin this context an expression for directing the emitted power, but not to
increase the total emitted power. The total emitted power isaways limited to 250 mW, independent of
the antenna used. In systems with instant dynamic channd sdection, gain antennas direct the signal in the
wanted direction and decreases interference in the other directions, and makes the infrastructure more cost
efficient.

G.2 DECT frame synchronization

DECT isdesigned not to require frame or dot synchronization between base stations or systemsto maintain ahigh radio
link quality. Synchronization between nearby base stations does however in general decrease thelocal 1oad on the
spectrum. For high capacity indoor multi-cell systems the vast majority of the base stations normally bel ong to the one
system, and synchronization isregarded essentia by manufacturers both to provide efficient handover and to meet
interna system capacity requirements.

Intersystem synchronization (to an absolute reference or mutual) is essential for above rooftop high capacity
applications, and should be mandated for such applications. Intersystem synchronization (to an absolute reference or
mutual) isalso essentid for "hot spot” public Cordless Terminal Mohility (CTM) applications. For other cases inter
system synchronization istypically not critical, and should not be mandated.

The DECT frame synchronization means for which tests are defined in clause 14 are;
a) the"Synchronization Port" with master and slave requirements. This enables mutual synchronization;

b) the"Integrated GPS Synchronization" function (not dependent on available synchronization port). It defines
"GPSair" to "RFP air" time requirements, and provides absol ute time synchronization. Such FPs shall set the
GPS broadcast bit to 1, see further on "Air Synchronization”;

c) the"Externa GPS Synchronization” device, which is to be interfaced with a Synchronization Port operating in
dlave mode. It delivers a synchronization signal that fits the Synchronization Port operating in slave mode (which
provides line delay compensation when needed). When connected to the Synchronization Port, the delay
compensation of this Port is adjusted so that the "GPS air" to "RFP air" time requirements from b) are met.

A fourth means for synchronization isthe "DECT Air Synchronization". This method impliesthat RFPsregularly scan
the air interface for other systems and can synchronize their reference timers to another system. A detailed description
of thismethod isnot included in the standard, but the basic requirements are found in this annex.

Table G.1 shows an overview of the most important characteristics for the different types of frame synchronization.
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Table G.1
Type of synchronization GPS Synchronization Port DECT Air
Synchronization (wired) Synchronization
(note 3) (note 3)

Independent of other Yes No No
operators
Absolute reference Yes No (note 1) No (note 1)
Without temporarily loss of |Yes Yes No (note 2)
synchronization

NOTE 1: Will be absolute if the master is locked to an absolute time reference.

NOTE 2: Temporary loss of synchronization may not cause slot drifts if both master and slave have a
stable clock (< 0,1 ppm).

NOTE 3: The system shall avoid guard band violation and shall prevent any possibility to form a closed
loop. See below.

It isrecommended that al public systems, i.e. all systems needing alicense, are required to be locally synchronized to
each other, if an operator requiresit in a specific area. Thisimplies that the means for mutual synchronization shall be
included in public systems. Such requirements should be incorporated in the interoperability profile standards for the
CAP; the RAP and for the public FPsin the GAP.

In addition, intrasystem synchronization, at least within local clusters, should be mandatory for these profiles. Most
systems already have intrasystem synchronization in order to provide intercell handover.

Thisleadsto the following simplerule:

Public systems should provide intrasystem cluster synchronization, and should have either GPS Synchronization
and a Synchronization output Port or a complete Synchronization Port (both input and output). Thiswill alow
absol ute time synchronization via GPS or wired mutual synchronization, if an operator requires local
synchronization between operators. Such reguirements can be tested according to requirementsin a profile.

NOTE: For CTM street type systems (antennas lamp post, bel ow rooftop, 1E per base), synchronization may
improve the capacity, but is often not essential. GPS synchronization is feasible if several base stations
are part of the same FP. It isnot cost effective for single RFP FPs connected directly to alocal exchange
unlessit ispossible to transfer frame synchronization signals viathe local exchange.

G.2.1 Guidance for installation of frame synchronized DECT
systems

G.2.1.1 GPS synchronization

The absolute "GPS air" to "RFP air" time relationship is defined in clause 14.

The FP synchronized to a GPS reference shall indicate this by setting the GPS bit in the extended fixed part capabilities
field equal to 1.

G.2.1.2 Wired synch port synchronization

DECT wired synch port synchronization requires careful co-ordination between adjacent systems for proper
functionality. Lack of co-ordination may result in violation of the EN 301 406 [17] reference timer stability
requirements, and may prevent seamlessintra-cell handover escapes from dliding interferes.

The master FP in the system should be the one with the most accurate timing reference. Thiswill generally be a system
locked to GPS or ISDN. Thisminimizesthe bit slip rate of user datain systems with digital network connections.

A master-dave chain isnot allowed to form a closed 1oop.
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Careful consideration of the physical layout of systemsisrequired. If anumber of systems are chained together in such
away that the FPs at both ends of the chain are still physically close together, the guard bands may not be aligned, due
to excess propagation delays in the synchronization chain. The largest difference of transmission start times of mutually
interfering RFPs bel onging to the same synchronization chain, shall not exceed 36 ps (equivalent, under worst caseto
two cascaded synchronization links connected to the same master, see note 1). Use of star, rather than chain
configurations may reduce the total propagation delay.

NOTE 1: Class 1 synchronization portswill produce a £9 pis uncertainty (£5 ps in the synchronization port and a
further +4 pstiming variation between RFPs on the same FP). There can therefore be a +18 psdelay
between two wire synchronized systems.

NOTE 2: Thereare situations where transmission start time difference of lessthan 36 psisrequired, e.g. long
distance links and prolonged preamble.
G.2.1.3 Requirements for DECT air synchronization

DECT air synchronization requires careful co-ordination between adjacent systems for proper functionality. Lack of co-
ordination may result in violation of the reference timer stability requirements, clause 8.4, and may prevent seamless
intra-cell handover escapes from diding interferes.

Air synchronization between systems only applies between RFPs.

The master FP in the system should be the one with the most accurate timing reference. Thiswill generally be a system
locked to GPS or ISDN. Thisminimizesthe bit dlip rate of user datain systems with digital network connections.

A master-dave chain isnot allowed to form aclosed loop. Two systems shall not attempt to lock to each other. With the
present specification, the reference timer stability of a slave is controllable only for asingle master dlave link.
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