°
BE SLOVENSKI STANDARD

SIST EN 300 394-1 V2.1.2:2003
0Ol1l-december-2003

Prizemni snopovni radio (TETRA) — Specifikacija za preskuSanje skladnosti — 1.
del: Radio

Terrestrial Trunked Radio (TETRA); Conformance testing specification; Part 1: Radio

Ta slovenski standard je istoveten z; EN 300 394-1 Version 2.1.2

ICS:

33.070.10 Prizemni snopovni radio Terrestrial Trunked Radio
(TETRA) (TETRA)

SIST EN 300 394-1 vV2.1.2:2003 en

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



SIST EN 300 394-1 V2.1.2:2003

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 300 394-1 V2.1.2:2003
https://standards.iteh.ai/catalog/standards/sist/8e8bef0d-97e0-4dd0-86de-
0757811e2eab/sist-en-300-394-1-v2-1-2-2003



ETSI EN 300 394-1 v2.1.2 ooo-12)

European Standard (Telecommunications series)

Terrestrial Trunked Radio (TETRA);
Conformance testing specification;
Part 1. Radio

ETSI %




2 ETSI EN 300 394-1 V2.1.2 (2000-12)

Reference
REN/TETRA-02022-1

Keywords
TETRA

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
Saous-Rréfecture de Gfasse (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 2000.
All rights reserved.

ETSI



3 ETSI EN 300 394-1 V2.1.2 (2000-12)

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 10
3 Definitions, symbols and abbreviations............oceve e 11
31 D= 1 4o RO RPTRR 11
3.2 53 101610 T TSP T TP PP U PP 11
3.3 ADBDIEVIBLIONS. ...ttt ettt e e ettt ae e et et be b bbb b 12
4 LT 07 S 12
4.1 Presentation of equipment fOr tEStING PUIMPOSES. .......ccviiuirieieirieesiee sttt e sree st e e e b e sre e b e st e e b ereenesneesreens 12
411 Facilities and information required for tESHING..........oiuiiiiiiereer e 12
4.1.2 Choice of radio frequency channelSto betested. .........co i 13
4.1.3 Interpretation of the MEASUrEMENT FESUITS.........oiiiiieieiee e 13
4.2 Mechanical and ElECtriCal QESION.........eiiieieeie e bbb sb e sb e e beesreesreenree 13
421 (€7 0T R ROUTURPRTPRRRURN 13
4.2.2 1600 011 00 TN TSP PR PRP PR PR 14
4.2.3 Y = T RSP URUSUPR 14
5 Radio test configuration, test signals and test MOUES...........c.coiviiiiieiieiii e 14
51 General functional radigtest configuration.. .b. /o . et e 0 i e 14
52 REOIO TESE IMOOES ...ttt b e b et e s bt e bt e b e e bt eaneeaseeasesheeesbeesbeesbeesbeesbeesreen 15
521 Testreceivemode............f. S LA TR LS L L i L e 15
5211 M S TESE FECEIVE MOUE. ...ttt et b ettt ettt et b e e be e b e e b e b e 15
5212 BS LESE TEOEIVE MOUE ... msan eyt remyas et as ot o1 sg magaeg s e 2eseeeseemseamseaabeambeambeenbeenbeeabeenbeenbeanbeeneenns 15
522 TESEITBNSIMUE MNOUE. ... yueasesioeneeeeerassgegeessnesseressessensesmmtespns e spsass st obge1epass st ssmesseessessseesseessesssnessesssessseens 16
5221 IMES VD TESHNT - et ereeeseesunesizsesuessnensanssstessesesestensesstanststessesssnnsessesssesssssensessessessesnsessesnesssessens 16
5222 MS PDO tESHING......... o e e 16
5223 BSV+D & PDO tESIING. .. cuetterieeieitesie sttt sttt sttt e sttt be e e besbe bt et e nbesbesbesaeesenaesneesbenbens 17
53 REOIO TESE SIGNAIS ..ttt b e b e bt s bt s bt e bt e bt e bt e b e e b e e an e sbe e sheesbeenreeareenree 17
531 (€7 0T | PRSP PRTTRRRTRN 17
532 Test signal T1 (TETRA WanNted SIgNal).......cooveiiiieeieee e sbe e s 17
5321 SRV B (== 1o To [P USRR PRSPPI 17
5322 S SR B (== (] oo OSSOV UR PRSPPI 18
5323 SR = D@ (== 1] oo RSP USUP PRSP 19
5324 S ISY BT @ A 1= < (] o USROS P VPRSP 19
533 Test Signal T2 (TETRA INTEITEIEN).....ooeieceee et sr e b b sree 20
534 Test signal T3 (UNMOdUIBLED INEEITENE) .....eoeieiie e sree 20
6 LK== 070 0 (11 0SSR 20
6.1 (€1C 11 - | T TP U PP PP PP 20
6.2 Power sources and ambi €Nt CONAITIONS.........cveeiiririeiieie et sr e sr e b n e e sreesree 20
6.21 NOrMEl TESE CONDITIONS ...ttt b et et et an e 20
6.2.2 EXErEME LESE CONAITIONS ... eeteeateet ettt bbb b e s b e e b e bt e bt e b et snnesanennnesans 21
6.3 Procedure for testS at eXtremMe tEMPENAIUMNES. .........oiuiiiieie ettt sr e n e eresne s sreenree 22
6.31 Equipment designed for CONtiNUOUS OPEIaEION..........ccveeiieiieiieiieieeee ettt 22
6.3.2 Equipment designed for intermittent OPEratioN............coieeieereertieiiee sttt 22
7 TeChNICal CHArBCLENISLICS ... ei ettt ettt et e st e e et eesnte e e steeeeteeesnneeenseeeaneenens 22
7.1 Transmitter parameter definitioNS & lIMITS........cei i e e 22
711 TraNSMITLEr OULPUL POWES ......coueiiiieirieiee ettt sttt sttt see et sb e bt e sb e e sb e e sb e e sbeesb e e sbeesbeesbeenbeenneenbeesbeesreenreen 22
7111 DL 1T (o ISP PP PR PRURRPRURON 22
7.11.2 LEMIE VBIUES. ...ttt bbbttt b e bt b et e bt s bt s b e et e s be s b e saeenbesbesbeennesbenbe 23
7.1.2 Unwanted output power in NON-active tranSMIt SEALE........coieiiiiiiie e 23
7121 DL 1T (o USSPV U PP URURUPRTRON 23
7122 LEMIE VBIUES. ...ttt bbb bt b et e s bt e bt e bt et e s be s bt saeebesbesbeennenbenbe 23

ETSI



7.1.3
7131
7132
714
7141
7142
7.15
7151
7152
7.1.6
7161
7.1.6.2
7.1.7
7171
7172
7.1.8
7181
7.18.2

71821
7.1.8.22
7.1.8.2.3

7.2
721
722
7221
7222
7.2.3
7231
7232
724
7241
7.24.2
7.2.5
7251
7252
7.2.6
7.26.1
7.26.2
7.2.7
7271
7272
7.2.8
7281
7282
7.2.9
7291
7.29.2
7.3
731
7311
7312
7.3.2
7321
7322
7.3.3
7.33.1
7.3.3.2
7.34
7341
7.34.2
7.35
7.35.1

4 ETSI EN 300 394-1 V2.1.2 (2000-12)

Adjacent channe power dueto MOTUIBLION.........c..eeitieirieiiieie e esreenree 23
D= 1 1o o RO RRTR 23

T 1T AR = LU S PO 23
Adjacent channd power dueto SWitChiNG traNSIENTS........cc.eeiieirieieiieee e ne s 24
D= 1 1o o PR R 24
LIIMIT VBIUBS. ...ttt ettt e et e e s b e e sa e e sa e e sm e e et e e et e e e sbee e smbeeenbeeebeeesneeesnteas 24
Unwanted emissions far from the CarTier.........oooeiiie e 24
D= 1 1o o PRSI 24

T T AR = USROS 24
Unwanted radiated BMISSIONS .. .....cueiiieieier et ie et e st e st esete e sbeesbe e e sbe e e sbeeesseeesseeesneeesnseeesaeeesneens 25
D= 1 1o o PSRRI 25

T T AR = 10 S PO RRR 25
Unwanted emissions during the BLCH/CLCH (liN€arization) ..........c.cceveeiierieieiiie e 25
D= 1 1o o PO 25

T T AR = 10 SRR 25
Transmitter intermodulation attENUBLTON ..........ooiiieiiie et 25
D= 1 1o o PO RRTR 25

T T AR = 10 S PO R 26
IMIS LIMIT VAIUBS. ...ttt ettt sa e st e st e et e e ebe e e sbee e smteesnbe e e nneeesnteas 26

Limit values for SINgIe BS tranSmMitler ........ooviiieiie et 26

Limit valuesfor Intra BS intermMOdUIELiON............ooiiiiiiiiiie et 26
Receiver parameter definitionS and lIMItS...........ooiiiioiiie e 26
(T 0 ORI 26
NOMINAl BITON FBEES ...ttt ettt b et b s bt sh et eb e e eb e e sb e e eb e e sb e e e be e sbeenbeesanesnnesnnennnennns 27
(DL 1T 1o IR PRSP 27

T T AR = 10 SRR 27
Reference sensitivity, perfarmance. . i A B o F D 0 T T e s 27
DEfINITION ... L L 27
Limit VAIUES.....coeveeeee e drusmm smar sl e mmens b v em oy Do s st She e e e snteesmteesnbeeesteeeseteesnseesmbeeenseeesneeesnnens 27
Referenceinterference performanCe ... ... o s 28
DL 17 1o ISR UP PR PRPRRPRTRN 28
Limit values.........ooveeeeeeclin LN U0 0200 LV L, 28
Blocking characteristics ls.iich.aiaialoglsiandandssisyzalhel 0d-9760:4dd0-86dex. ...eoveeiieiec e, 28
Definition..............075878 1.1e2eab/sist:e0-300:394:1 2322 1:2:2003 et 28

0 T A= 10 SRR 28
SPUIOUS FESPONSE FEJECHION ...ttt sttt ettt st bt e s bt b e e sk e e s bt e b e e be e b e e b e e neeabeenbeenbeebe e 29
(DL 1T 1o ISR UP PRSPPI 29

T T AR = 10 ST 29
INtermodul i ON FESPONSE FEJECTION ... .eeveeiieiteetee ittt sttt see e ae e b e senesnnesans 29
(DL 1T 1o IR UST PRSP 29

T T A= 10 SRR 29
Unwanted CONAUCTEA EIMISSIONS........oveeiieteeieeieet ettt ettt ettt sttt see e et sss e saeesae e saeeasnesneesaneannesnns 29
DL 1T 1o IR UR PRSPPI 29

T T Y= 10 SRR 30
Unwanted radiated BMISSIONS .. ....ocuiiiiiieiie et sie et e st e seeesate e sbeeabe e e sbeeesteeesaeeesseeesneeesnseeesseeesnnens 30
DL 17 1o ISP UP PR PRPRRPRTRN 30

T T A= 10 S USROS 30
Transmitter/receiver parameter definitions & lMITS........oooiiiiiiie e 30
MOTUIBLTON BECUIBCY ...ttt ettt ettt ettt ettt et e st e st e e et see e e he e ea et e he e ebe e eee e e aneennenanennnesnn s 30
DL 1T 1o ISP PRSP 30

T T A= 10 S USROS 30
CaTiEr TrEQUENCY BCCUIBEY ... veeveeteeiteeiteesteesteesteesteesbeesbeesbeesbeesbeesbeesbeeabeeabeeabeeabeeabeeabeeabeenbeenbeenbeebeenes 30
(DL 1T 1o ISP UP PRSPPI 30

T T AR = 10 S PSRRI 30
MS receiver performance for synchronization burst acqUISITION...........cocevieiiiiiiii e 31
(DL 1T 1o ISR URU PRSPPI 31

T T A= 10 SRR 31
MS Frame alignment PErfOrMENCE..........oouiiiieie ettt sbe e san e 31
(DL 1T 1o IR UP PRSPPI 31

T T AR = 11U S PO RR R 31
Y [T g qer 11 o RSP STSR 31
(DL 1T 1o IR UP PR PRPRPRTRN 31

ETSI



5 ETSI EN 300 394-1 V2.1.2 (2000-12)

7.35.2 T T AR = 10 SRR 31
8 Methods of measurement for tranSMItter PAraMELEN'S ........ocviiviriiieiie e 32
8.1 TraNSMITEET OULPUL POWES ...ttt sttt st sb e s bt e s b e e bt e sb e e sb e e e be e bt e bt e bt e beeabeeaneeaneeabeeabeenbeebeenee 32
811 M S tranSMITLEr OULPUL POWET ... .eeuteeuteeieeite ettt ettt sttt sse e sb et sb et sb et sbe e sbe e sbe e sb e e sbeenneeennennnesnns 32
8.1.2 BS tranNSMItter QULPUL POWES .......oiueiiiiieiieeiee ettt sttt ss s sn e ab e e st an e e aneennesnnesanesnns 33
8.2 Unwanted output power in NON aCtive tranSMit SEE........cooeeiieiiieiieieeee et 34
8.3 Adjacent channed power due to MOTUIBLION..........ccueeiriiiieie et e 34
84 Adjacent channd power due to SWitChiNg traNSIENTS........ccuiiiiirieiie e e 34
8.5 Unwanted emisSionS far from the CarTiar ..o e 34
8.6 Unwanted radiated BMISSIONS..... .. ueeiieiiieeeiieeitieeiee et st e e steeestee e sateessbeesabeesseesseeenseesseeeseeeesbeeessseesnsens 35
8.7 Unwanted emissions during the BLCH/CLCH (liN€arization)...........cceeveiieieeieenee e 36
871 MS unwanted emissions during the CLCH (1inearization) ............cceeverieiieiieiee e 36
8.7.2 BS unwanted emissions during the BLCH (liN€AIZation) ............cecueeiieieiiiniinie e 36
8.8 Transmitter intermodulati ON BEEENUBLTON..........coeeiieiieiiee e r e e b 37
881 MS Transmitter intermodul ation aLEENUELION............oieiieiiiiie ettt 37
8.8.2 BS Transmitter intermodulation @tteNUEETON.........ccueevieiieiieie ettt 37
8.8.3 Intra BS transmitter intermodul ation attENUBLTON..........cieeieiiieieeieeie e 37
9 Methods of measurement fOr rECEIVEr PArAMELENS.........coviiiieiie ettt 37
9.1 (€1 11 - | TP P VP UP PR 37
9.2 NOMINA] EITON FBLES. ...t ettt ettt ettt ettt b e s bt e sb e e sb e e sb e e sh e e sh e e sb e e sheeab e e sbe e b e e abeebeenbeesbeesbeesbeesbeesreens 37
921 MS NOMINGL EITON FBLE......cueeute ettt ettt ettt b e e bt e bt e bt e bt e bt e b e e bt snneannesnnesnns 37
922 BS NOMINGl EITON FALE. .....c.teeteetiet ettt ettt ettt b bt e bt et e e b e e bt e s bt e bt e sbeeanesnnesnneannesnns 38
9.3 Reference sensitivity PErfOrMENCE ... ..o..ii it ee e e sreesree 38
931 MS reference SenSitiVity PErfOrMEANCE. ........ooiuiiiieie e 38
9.3.2 BS reference senSitivity PErfOrMENCE..........eiiiiiiiiet e 39
9.33 PUEM performanCes .. e ko DA Ll e L L L L 39
9.4 Reference interference PEIfOIMENCE. ...........iiii ittt b e sr e b e r e sreesreesree 39
941 MS reference interference performanee £ i g &l L @B B B h v 39
9.4.2 BSreference interference PArfOrMEANCE. ... ....cuviviiiiriieee s L 40
9.5 BlOCKI NG CNaIGCIEN T SHICS. ..ttt ettt et sttt st e s e sb e e sb e e sb e e sb e e st e e sbeesbeeabeebeeneesbeesbeesbeesbeenreen 40
951 MSDBIOCKING ....coviiiriieieie s et st e e EE ST T U U RURUSRPRPR 40
9.5.2 BS blocking . 40
9.6 Spurious response rejection’.... . b 41
9.7 INtermOodul i ON FESPONSE FEJECTION .....eevietieteete ettt sttt sb e b b e sb e e sbeesbeesbeesbeesbeesreesreen 41
9.71 MS intermodul ati 0N reSPONSE FEECTION .......eeteetietiet ettt b e b e b sane e 41
9.7.2 BS intermodul ation reSPONSE FEECTION.........eiiveiiieieet ettt snnesanas 41
9.8 UNWANTED EIMISSIONS. ...ttt ettt ettt ettt et abeeaeeeaseeaseeaseeaseeaseeaseeaseeaseaaseeaeeesneeaneeaseasnesbeesbeesbeesbeesreens 42
9.9 Unwanted radited EMISSIONS.......ciuieireeieeteeie ettt bbbt b e sr e e bt e b e e beesneearesane s sbeesreesreesreen 42
10 Methods of measurement for transmitter/reCelVer PAaramELEr'S. ........cocuvviueereerieesie e 42
101 MOTUIBLTON BCCUIBCY .....veeuteetieteete et ettt ettt ettt sae e she e s bt s he e she e sb e e she e sbe e eb e e sb e e sbeesbeesbeesbeesbeesbeesbeenreen 42
10.11 MS MOQUIBLION BCCUIBCY ....c.veeuteenteete ettt ettt ettt sttt sttt sa et es et se et s bt sb st ebe e sbe e nae e sbeesnneeaneennesnns 43
10.1.2 BS MOAUIELTON BCCUIACY .....ceuteeuteetieteeie ettt a et sbe e et b et sb st s bt sbe e sbe e bt annesanennn e e 43
10.1.3 Vector error magnitude at SYMDOL TIME..........eiiiiiiiiieee e 43
10.2 CaTIE TTEQUENCY BCCUIBEY ... .veveieeiiueisueeaseeaitestee st saeesabesab s as e e bt sa bt e bt e bt ea bt ea bt e bt e bt e bt enbeeabeenbeenbeenbeebeeaee 43
10.21 MS CAITIEr TTEOUENCY BCCUIBCY ......veeuteetienteeteeteete et e et e sttt et et b e e bt e b e e b e e bt ebeebeebeebeebesnneannesnnas 44
10.2.2 BS CAITier frEQUENCY BCCUIACY ....cuviiueieieeeite ettt ettt ettt ettt ettt et e bt ab e e bt e b e eanesaneannesnns 44
10.3 MS receiver performance for synchronization burst aCqUISITION ...........coviiiiiiiiii i 45
104 MS Frame alignment PEITOIMEINCE. .........oiuiiieiie ettt bbb b b e e sb e e sbeesb e e beesreesreen 45
10.5 IMIS TINK CONEION ...ttt bbb bbbt s bt bt e sb e e sb e e sbe e sb e e sb e e sbeesbeesbeesbeesbeenbeesreen 45
11 MEASUrEMENE UNCEITAIMEY ......coiueiireeieesieeeite et e sttt b e e s e e e e sbeessr e e s e e sseeasneeneenneesnneenneens 46
111 R 0 101 T T T TP PP VPP PPP PRI 47
11.2 RECEIVES ...ttt h bbbt bt s b e et e e bt e R £ e ae e b e e he e he e Re e e bt e ReeRe e b e e ReeReeRe e benbenReeneenrenre 50
11.3 Transmitter/receiver parameter definitions & lMITS........oocviiiiiieiii e 52
114 Interpretation Of MEBSUrEMENT FESUITS..........eiiiiieiie ettt bbb sre e b e e sreesreesreesreesreen 52

ETSI



6 ETSI EN 300 394-1 V2.1.2 (2000-12)

Annex A (nor mative): TETRA reCalVer tESHING . cccccvie et 53
A1l Frequencies Of SPUMOUS FESPOMNSE ... ..cuueeereeereereseeeesseeestereseeeasseeeassaeesnseeesseeessseesssseesssenssnseessneesnses 53
A.2 Test cases and test conditions for BSand MS rECEIVE'S.........ccuiiiiiiiiiiiiieeiee e 54
A.3 Testsignal T1, content of BSCH and BNCH/T (V+D) & MBCH/T (PDO).......ccccveiiiverieeeieeecee e 59
Annex B (normative): Radio test System fUNCLIONS..........ooiieiieieeiee e 61
B.1 Test tranSmitter @N0 FECEIVEN .......ooi ittt eee st e et e e st e e sn e e e sneeeeneeesseeesnseeesnsenaneeesnsenans 61
B.1.1 (€7 0T PSR URRPR 61
B.1.2 SAMPIING SYSLEIM ..ottt b ettt b e bt et e e bt e bt e bt e bt e bt e bt e bt et e enbeeabeenbeene e 61
B.1.2.1 (€7 0T | PR TURPRURORTRN 61
B.1.2.2 LI S RN 1= SRS U USRI 61
B.1.2.3 Adjacent channel POWEr MEBSUNEIMENTS ........ueiriiiiiiieeiee ettt ettt esbeesbeesbeesbeesbeesbeesbeesreesreesreens 61
B.1.2.4 Modul ation BCCUIraCy MEBSUNEMENES ........eiueiiueiiteerteesteenteesseeseeseese st sssesseesseesseesbeesbeesbeeseeneenseesnnesanas 62
B.1.2.5 Measurement of unwanted output power in the non-active transmit State............ccoveereeieniiniiiieneenns 62
B.1.3 SPECLIUM BNAIYSEY ...ttt a bttt a e e e e et e s et e s et e et e et e ab e e e et e ab e e bt e bt e beeabeenbeebe e 62
B.1.4 g e (R (= = T PP PP PRSPPI 62
B.1.5 TSt SIGNAI FEQUITEIMENTS. ...ttt ettt b e bbbt b e bt b e e an e s an e e e e eae e e bt e beeabeenbeenbe e 62
B.15.1 ON ChaNNEl TESE SIGNAL TL.. .ottt b e b e bt bbb b e ne b e beenbeebe e 62
B.1.5.2 INEErfENNG TESE SIGNEI T2 ... bbb b bt e b e b et e e senesnnesanesanesans 63
B.1.5.3 INtErfEring tESE SIGNEI T3 ...t bbbt sb e b e e b e be e s enesnnesaneaanesnns 63
B.1.6 Propagati ON SIMUIBLOS .......eeveeeieie ettt b et b e e et ese e e aneeas e e st eseeeneeaneebeesbeesbeesbeesbeenreens 63
B.1.7 TiMING MEBSUMEIMENE UNIT .....eeiuiiiiiiiiie ittt sttt st e bt esbe e she e saeesbeesheesbeesheesbeesbe e sbeeabeeabeeabeenbeenee 63
B.1.8 PassivVe test SYSIEM COMPONENTS..........iiiieieiieeiee ettt e e b b e b e e sb e e sh e e sb e e sbeesbeesbeesbeesbeesbeesbeesreen 64
B.1.9 TESE SYSLEIM CONMIOL AN ...tttk b e sb e st e n et e b b e e e e eab e e sbeesbeesbeenbeebe e 64
Annex C (nor mative): TETRA Test Connector Interface (TTCI) .oovcveiieiieiiieieeeee e 65
C.l GENENAl . e s 65
C.2  FOrMAl BSPECES. ..ot aeh e 3 e 48 48 755 03 H 44 m e et e nmeeamneesmeenme e e sneenn e e nbeennnennneenneennnas 65
C.3 TTCI, layer 1.....httpsy/standards.itch.a catalog/standards/sisy sedbef0d-77e0-4dd0-86de- | ..vererinnnne. 66
C31 Mechanical and Electrical Characteristics 66
C32 Transmission and ReCEPtion CharaCteriSliCS. .......oouieiviiiiii e 66
O3 e B O R - 1Y PP PP PRSPPI 66
C41 GENENAl SITUCKUNE ...ttt a et a et a e e et e a e e e et e et e ae e et e et et e e nbeenbe e b e 66
C4.2 FPAIME SITUCLUIE. ...t e re e st st e e e e b e sbe e e s e e sr e e e ar e e nrneennne s 66
C43 FIOW Of 1-FramES ON LEYEN 2.ttt st sb e bbbt e s b e e sb e e st e e sbeenbeesbeesbeesbeesreen 67
C431 TranNSMISSION OF FraIMES ......eiiiiiieee ettt et n e e bt bt eaneeanesbeesbeesreesreen 67
C432 RECEDLTION OF FrAMES ...ttt ae e rbe et snn e sanesanesans 67
C433 ParamELErS ON LAYEN 2.ttt e e r e 68
O3 T B O R - 1Y o PP PUPTRPRP 68
C51 IMESSAOE SITUCKUN. ...ttt sttt r et bt se e st e et e e r et e se et e sar e e s e e s r e e e nre e e snneenere s 68
C52 DefiNitionS OF tNE MESSAGES. .......eiiieiiete et sb e b b e sb e sheesbeesbeesbeesreesbeesreen 68
Cb5.21 D I PRSP UR USRI 68
C5211 Test equipment eror NANAIING.......coveiiiii et 70
C522 Bi-directional operation Of tNE TTCl.......coiiiiiiieie e 70
C523 (0000 (= ool g1 {ol g 107 [0 SR 1= 1] oo [T T T PRSP PR PP PP 71
C524 S I [0 [Tor= o SO TSRSV PP RP PR PP 71
C.6  CoNtrol OF MSIBS..... .ottt ettt ettt e et ee e st e e e ate e e tee e e neeeeameeeeaseeeanteeeanseeenseeeanseeannnens 71
C61 Manual INtervention Of MS/BS ..........ooiiiiiiiii et b e r e sr e sr e sre e sr e e sbeesbeesreesreesreen 71
C62 Bi-directional operation Of the teSt INtEITACE. ........ocuiiiiie e 71
C.63 MS CONEIOITEA DY T L.ttt et e e n e an e e an e e sn e e st e anesseesbeesbeesreesreenreen 71
C.7  CharacteristiCs Of the INTEITACE ... ..o eie et e e e eeenneas 71
C71 Mechanical characteristics Of the iINtETACe.........c.uii s 71
C.7.2 Electric characteristics Of the INTEITACE........ooui s 72

ETSI



7 ETSI EN 300 394-1 V2.1.2 (2000-12)

C.8 Codec conformancetesting USING the TTCl.......oiiiiiiieee s 72
Cc81 Codec conformance test methodology USING te TTCl.......ooiiiiiiieeee e 72
Annex D (nor mative): RF Test Facility usng RF Loop Back .........cccocveiieiiiiiieeeec 74
D.1 Introductiontothe TETRA Test (TT) protocol for RF loop back test...........cocvviieiiiniiiiciiee 75
D.11 OUL INE FEOUITEIMENES ...ttt a e e et a e s e et ea e ea e e ab e e e e e e ae e ea bt et e et e e bt enbeebe e 75
D 2 == |V oo (= SRRSO 76
D.1.3 Switching for 100P DACK tESE MOTE.........ccueiiee e bbb 76
B I N o N = = o)/ OSSR 77
D.3 TETRA RF 100p back test ProtOCOI .........cocviiiiiiiiieiieiiesie et 78
D.3.1 Setting the TETRA MSint0 TETRA TESE MOUE. ....cc.eiiuiiiiiieiieieeie ettt s 78
D.3.2  TETRA TEST PrOMOCOL. .. cuiiueeeitertesteeeetestesieeteeeeseestesbeaseesbesbesbesseesbesbesbesaeestesbesbeaseeseseesseasbesbesbeenseseeseas 79
D.3.21 Confirming that TETRA TEST MODE 1S SEL.......oiiiiiiirieieeie ettt s seesresneas 79
D.3.22 Operating TETRA 100D DACK ........eiuieieiesteeeee ettt sttt ae b b saesbe e e b e 80
D.3.23 ENdiNg TETRA TESEMOUE. .....cueiiieiiieite ittt bt e e s bbb e b e be bt e e e eesae e s e sbe e 80
D.3.3 Bad frame iNGiCaLTON ......coueiiieiie ettt b e bbb sb e e s b e e s b e e b e e be et e e sbeesbeesreesbeenreen 80
D.34 Channelsrequired to be 100ped BECK .............ooiiii e 81
D.35 TETRA 100D DACK TS STENAITOS. ...ttt b e bbbt b re bbb e 81
D.4 TETRA TESt (TT) PDU AESCIIPLIONS. ......cctieieiiieiaieesieesiee ettt s ssee s e beesseesnnesneenneesnnesnneens 82
D41 TT PDU description tall €S dOWNTINK .........ooiiiiiie e 82
D.4.11 D-LOOP COMMAND ..ottt ettt sttt sttt bt bt et et b e sbeeae e s besbesbeeseeabesbeebeenbesbesbesbeennesbeseas 82
D.4.1.2 D-OPEN LOOP COMMAIND ...ttt ettt sttt sttt bt eesbe b sbeeseesbesbesbeenbesbesbesbeenneseeseas 82
D.4.1.3 D-TEST MODE CONFIRM COMMAND .....oiuiiiiiiitieieiesie sttt ee s e s see s saesseeseessessessesneenes 82
D.4.14 D-TEST MODE END COMMAND ........co ittt st siessae st sbesseesbesbesaesseeseessessesssessesens 83
D.4.2 TT PDU description talblesjuplink.. /. Lo b A it e i S e L e 83
D.421 U-LOOP CONFIRM ...ttt sttt sttt b e st bgs e e eesaesbesseeabesbesbesseenbesbesbeenseseesbesaeeneeseeee 83
D.4.2.2 U-OPEN LOOP CONFIRM & Ll L S L s e 83
D.4.2.3 U-TEST MODE CONFIRM...... oottt sttt sie e ste b sae e e seesbesse e e e sbesbesseensensesaeseas 84
D.4.24 U-TEST MODE END CONFIRM ..ccucu v ryrrarsns evteeseeseey sogaracsessessesssessesssssessesssssessesssesssssessesssssssssessesses 84
D.4.3 INfOrMatiON € EIMENES COUIND. .+ c: . guesvssnnsereresnssressaesnesmensss ommess om et sorsa s oot s massgncodssosessnesanessnessessseessesssessseens 84
D.4.31 L OOPDACK YD ...t srssemrngeremmsasene s eeaseesssammasasagsassses easmgess samt emgatang ssseensssnsesnsesnsesnsesnsesnsssnnssnnesnnesnnesnnes 85
D.4.3.2 1600 01 {11 o ¢ U TSP P PRP PR PR 85
D.4.3.3 VIS POWEY ClLaSS..... ettt h bt et bt h e et h et e et e et s ae e eas e ae e e et nn e nen e annennn s 85
D.434 PDIU et bt bbbt Ee e E e R e R £ e Rt eEe R e SR e SRt ARt R e e R e e be e Reeheebe e beebeebe e e b neas 86
D.4.35 RECEIVEN ClBSS.....ccuteet ettt b bt b e b e et e e b e e bt e beean e e as e e aneennesnnennnesans 86
D.5 TT useof MLE, LLC AN MAC .. ... ittt ee st e ettt e et aesseeesteeesnseeesseessenennsenans 86
D.6 Message sequence charts and operation of TETRA 100p bacK .........ccoiviiiiiiiiiiiiciineeee e 87
D.7 Introductiontothe T1 Test Modefor RF 100p Back test..........ccvviiiiiieiiiciee e 87
D.7.1 OUL INE FEOUITEIMENES ...ttt ettt a e a bt ab e e e et e st ea bt e ae e s e et e et e em bt et e e bt e bt enbeebe e 87
D I R == 1Y oo (=TSRRI 87
D.7.3 Switching for 100P DACK tESE MOTE.........cueiiee e 88
D.8 TETRA RF 100D DaCK TL ESE MOUE........ciuieieeiieieii ettt sn e nane e 89
D81 Setting TETRA equipment int0 TLteSE MOGE........eoiiiiiiiieieeee e 89
D.8.2 T1100p back tESt MOUE OPEIEHION ......couveieieieeiee ettt abe b b 89
D.8.3 Logical channelSto De 100pE DECK.........coiviiiieeeee e 90
D.8.4 Return channe for logical channel 100p DACK ..........couiiiiiiiiii e 90
D.8.4.1 TYPE LI TCHIT,2 4+ AACH ...ttt b et b e bt ae et e s besbeebe e e e b seas 91
D.8.4.2 TYPE 2: SCHIF + AACH ...ttt b e et et e b bt s b e et e s besaesbeeneesbeneas 91
D.8.4.3 TypPe 3: BSCH + SCHIHD + AACH. ...t bbb bbb 92
D.8.44 TYPE A TCHI2AN = 14 AACH. ..ottt st e e b b e et b e 92
D.8.45 TYPE 7: TCHIT7,2 (UPLINK) ..ttt sttt bt et et b b sae e e b e 92
D.8.4.6 TYPE 82 SCHIF (UPIINK).c. ettt sttt e b bt e bt et e b b sbeeneesbe e 92
D.8.4.7 TyPE 9: STCH + STCH (UPIINK) ...ttt st a e s b b se e e e 93
D.8.4.8 Type 10: TCH/2,4 N = 1 (UPIINK) ..ot bbbt e e e 93
D.8.4.9 TYPE 11: SCHIHU + SCHIHU. ...ttt bbb bbb sb e ee e nnas 93
D.8.4.10 TYPE 15: TCHIS + TCHIS + AACH ..ot b b s e e 93
D.8.4.11 Type 16: TCH/S + TCH/S (UPINK) ...cveeeeiieitieiieie sttt sttt s n e s srenas 94

ETSI



8 ETSI EN 300 394-1 V2.1.2 (2000-12)

D.8.4.12 TYPE 17: TCHIA,BIN = L4 AACH. ... bbbttt st besae e e e 94
D.8.4.13 Type 18: TCH/A,8 N = L (UPIINK) ..eeeeeeieeieeeiee ettt sttt sttt sb e sb e r e r e sb e b e neene e sreesree 94
D.8.4.14 Type 19: TCH/S speech codec test (AOWNIINK)..........eiiiiiiiiie e 94
D.8.4.15 Type 20: TCH/S speech codeC teSt (UPHINK) ....vveiveeitieiieiiie ettt sree 95
D.85 L OOP DACK TESE SCENAITOS. ...t ettt ettt ettt ettt ettt se e an e an e ae e e e e eaneeaneeseesbeesbeesbeesbeesreens 95
D.9 Direct Mode Operation (DMO).......ccueeieiiiieiiesie ettt esreeabeesnneeneens 96
D.9.1 D@ Y S SO USTURPRURURRPRN 96
D.9.2 D Y SRS URURURRRN 96
D.9.3 DIW-IMIS ettt bbbt bt bt et e bt h e Sh £ oAb e e E e SE e SR e e e e AR e SR e e Re e Rt ARt eRe e R b e eRe bt eRe e benbenbeeneenrenre s 97
D.94 DIM=REP......ce ettt b bbb bt b e bt sh £ et e Rt SRt SR e SRt ARt SR e e Re e Ee ARt eReeneenReebeeRe e benbenbeeneenrenre s 97
D.95 DM GATE . .ttt ettt bbbt bt b et e e h e E e e Rt e b e SRt SRt e Re e R e Re e Reea b e R ebe e Re e Renbenbeeneenrenre s 97
D.9.6 DIM=REPIGATE ...ttt bbbt bbb e bt bt e he e b e E e e b e e ae e be e b e e bt e abesbeebeebeenbesbesbeeneenbenbens 97
D.9.7 DIMO SUITIMIBIY ...ttt sttt estesbe bt sa e e be bt be e e e s be s bt sheeaeeeheeb e s he e e e e beeb e e aeeebeeEeebeembenbesbeeheenbenbesbeeneenbenbens 97
Annex E (informative): Using RF loop back totest aTETRA MS ..o 98
=30 1 1 0o 8 1 o o F TP TSP PPPRTOPPRPRTPRN 98
E.2 Expected mode of operation for testing @M S........ouioiiiiiii e 99
E.3 Recognition of TETRA Test MOde Dy MS..... ..o 102
E.4 Using loop back to test traffic ChanNELS............oiiiiee e 103
E.4.1 LI L 257U U RSP URURSTRN 105
E.4.2 LI TS TV URTURURURSTRN 106
E.4.3 LI T A N L UV V PR RURURRPRN 106
E.44 Control messages during loop back of traffic ChannElS..........ooeoiiiiii e 107
Annex F (normative): Direct- Mode (DMO) Confor mance TeSting ... 0 .o 108
F1 Scope...cccvvinrcvcnrcinneeee e ASTANOA AL QS AVC N AL e, 108
F.2 Definitions, symbols and abbrevialions............c.ueiiieiieiiieieeiee e 108
F.3  GeNEral.......ccooe dupimesshetmsssirrebe ke sideeria homs bapmpyelenseks kel e byl ek oo Feddecd ehek3n S fyelioneeeneeeesnneesnsenesnsensnneees 108
F.4  Radio TESt MOUES................ e 109
F.5 TSt CONUITIONS. ...ttt ettt e et et e s he e e e e b e s st e b e e be e s mneenn e e n e e e neennes 110
F.6 Additional Testsfor equipment which is capable of Direct Mode Operation............cccoovereeereereene 110
F.6.1 DMO TSt IranNSMIT IMOUE ..ottt bbb b s b e st e e s b e e b e e b e e bt et e e snnesnnesnnesnnas 110
F.6.2 DMO transmitter OULPUL POWEN PrOfilE.....c..eiiieie e 111
F.6.21 DMO tranamitter output power profile, HMit VAIUES...........cooiiiiiiiieeeee e 111
F.6.2.2 DMO trangmitter output power profile, method of measurement ............ccooeeveiieneneni e 111
F.6.3 DMO Carrier frEQUENCY GOCUNACY ......eeiueeiueeiueiiueeaieesttesesesseesssesssesasesssesssesssesssesssesssesssessseansesasesnnesnnesnnesnnes 111
F.6.3.1 DMO Carrier frequency accuracy, lHMit VAIUES...........cooiiiiiiiiiieeeeeee e 111
F.6.3.2 DMO Carrier frequency accuracy, method of MeasUremMeNt ..........coooveviereeneenee e 111
F.6.4 DM-MS Slave SyNChrONiZati ON @CCUMBCY........veeveeureeureeureeeeeseassesseesssesssesseesseesseesaeesseesseesseesbeesneesneesnnesnnes 112
F.6.4.1 DM-MS Save synchronization accuracy, defiNitioN.............coceeiierieneeiieneee e 112
F.6.4.2 DM-MS Save synchronization accuracy, limit VAIUES............coiiiiiiiiiiieseeeeeee e 112
F.6.4.3 DM-MS Save synchronization accuracy, method of Measurement...........coceeveereenieneeneene e 112
Annex G (normative): TETRA EMC reguirementsrelated to the antenna port and

emissions from the enclosur e of the radio equipment...........c.cccoceenenne 113
11 (PSPPSR 114

ETSI



9 ETSI EN 300 394-1 V2.1.2 (2000-12)

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 (Telecommuni cations series) has been produced by ETSI Project Terrestrial Trunked Radio
(TETRA).

The present document had been submitted to Public Enquiry as ETS 300 394-1. During the processing for Vote it was
converted into an EN.

The present document contains text concerning conformance testing of the equipment to which it relates. Thistext
should be considered only as guidance and does not make the present document mandatory.

The technical specifications relevantyto the EMC Birective are listedjinannexyG of ithe present document.

The present document is part 1 of a multi-part deliverable covering the confermance testing specification, as identified
bel ow:

Part1: "Radio";

Part 2:  "Protocal testing specification for Voice plus Data (V+D)";'

Part 3:  "Protocol testing specification for Packet Data Optimized (PDO)";
Part 4:  "Protocol testing specification for Direct Mode Operation (DMO)";
Part5:  "Security".

National transposition dates

Date of adoption of this EN: 24 November 2000
Date of latest announcement of this EN (doa): 28 February 2001
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 31 August 2001
Date of withdrawal of any conflicting National Standard (dow): 31 August 2001
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1 Scope

The present document specifies the minimum technical characteristics of both TETRA Voice plus Data (V+D) and
Packet Data Optimized (PDO) Base Stations (BS) and Mabile Station (MS) equipment, and TETRA Direct Mode
Operation (DM O) equipment, and the radio test methods used for type testing. Specific test methods for DMO
equipment are defined in annex F of the present document. The purpose of these specificationsis to provide a sufficient
quality of radio transmission and reception for equipment operating in a TETRA system and to minimize harmful
interference to other equipment. The document is applicableto TETRA systems operating at radio frequenciesin the
range of 300 MHz to 1 GHz.

These specifications do not necessarily include all the characteristics which may be required by a user of equipment, nor
do they necessarily represent the optimum performance achievable.

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, edition number, version number, etc.) or
non-specific.

» For aspecific reference, subsegquent revisions do not apply.

» For anon-specific refefénce; the latest version applies,

[1] ETSI EN 300 392-2; "' Terrestrial Trunked Radioi(TETRA); Voice plus Data (V+D); Part 2: Air
Interface (Al)".
[2] ETSI ETS 300 393-2: "Jerrestrial)frunked Radio (TETRA); Packet Data Optimized (PDO);

Part 2:/Air/Interface (Al

[3] ITU-T Recommendation O.153 (1992): "Basic parameters for the measurement of error
performance at bit rates below the primary rate'.

[4] ETSl ETR 028: "Radio Equipment and Systems (RES); Uncertainties in the measurement of
mohile radio equipment characterigtics'.

[5] ETSI ETS 300 113: "Radio Equipment and Systems (RES); Land mohile service; Technical
characteristics and test conditions for radio equipment intended for the transmission of data (and
speech) and having an antenna connector”.

[6] CCITT Recommendation V.1 (1988): "Equiva ence between binary notation symbols and the
significant conditions of a two-condition code”.

[N SO 2110 (1989): "Information technology - Data communication - 25-pole DTE/DCE interface
connector and contact number assignments’.

[8] ETSI ETS 300 395-4: "Terrestrial Trunked Radio (TETRA); Speech codec for full-rate traffic
channdl; Part 4: Codec conformance testing".

[9] ETSI ETS 300 396-1: "Terrestrial Trunked Radio (TETRA); Technical requirements for Direct
Mode Operation (DMO); Part 1: General network design”.

[10] ETSI ETS 300 396-2: "Terrestrial Trunked Radio (TETRA); Technical requirements for Direct
Mode Operation (DMO); Part 2: Radio aspects'.

[17] ETSI ETS 300 396-3: "Terrestrial Trunked Radio (TETRA); Technical requirements for Direct
Mode Operation (DMO); Part 3: Mobile Station to Mobile Station (MS-MYS) Air Interface (Al)
protocol”.
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[12] ETSI ETS 300 392-1: "Terrestrial Trunked Radio (TETRA); Voice plus Data (V+D); Part 1:
General Network Design”.

[13] ETSI EN 300 392-7: "Terrestrial Trunked Radio (TETRA); Voice plus Data (V+D); Part 7:
Security”.

[14] ETSI ETS 300 392-11-22: "Terrestrial Trunked Radio (TETRA); Voice plus Data (V+D); Part 11:

Supplementary services stage 2; Sub-part 22: Dynamic Group Number Assignment (DGNA)".

[15] ETSI ETS 300 392-12-22: "Terrestrial Trunked Radio (TETRA); Voice plus Data (V+D); Part 12:
Supplementary services stage 3; Sub-part 22: Dynamic Group Number Assignment (DGNA)".

[16] ETSI EN 301 489-18: "Electromagnetic compatibility and Radio spectrum Matters (ERM);
ElectroMagnetic Compatibility (EMC) standard for radio equipment and services; Part 18:
Specific conditions for Terrestrial Trunked Radio (TETRA) equipment”.

[17] ETSI ETS 300 395-2: "Terrestrial Trunked Radio (TETRA); Speech codec for full-rate traffic
channdl; Part 2: TETRA codec".

[18] 89/336/EEC: "Council Directive 89/336/EEC of 3 May 1989 on the approximation of the laws of
the Member States relating to e ectromagnetic compatibility”.

[19] ETSI ETS 300 607-1: "Digital cellular telecommunications system (Phase 2); Mobile Station (MS)
conformance specification; Part 1. Conformance specification (GSM 11.10-1 version 4.26.0)".

3 Definitions, symbols and abbreviations

3.1 Definitions

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

Refer to EN 300 392-2 [1], clause 3 for ‘common definitions. :

accreditation body: body that conducts and administers alaboratory accreditation system and grants accreditation

receive band of the equipment: maximum frequency range (declared by the manufacturer) over which the receiver can
be operated without reprogramming or realignment

accr edited laboratory: testing laboratory to which accreditation has been granted
testing labor atory: laboratory that performstests

transmit band of the equipment: maximum frequency range (declared by the manufacturer) over which the
tranamitter can be operated without reprogramming or realignment

3.2 Symbols

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

flo local oscillator frequency applied to first receiver mixer
ifl...ifn receiver intermediate frequencies

Pus access power

Riev averaged signal level received by MS
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3.3 Abbreviations

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

Refer to EN 300 392-2 [1], clause 3 for common abbreviations.

B Measurement bandwidth
BER Bit Error Ratio
o] Carrier to Interference ratio
dBc Decibelsrdative to carrier power
dBm Decibels relative to one mW
MER Message Erasure Rate
PACQ Probability of synchronization burst ACQuisition
PRBS Pseudo Random Bit Sequence
PUEM Probahility of Undetected Erroneous Message
RF Radio Frequency
RMS Root Mean Square
Rx Receiver
SB Synchronization Burst
TX Transmitter
4 General

4.1 Presentation, of equipment for testing purposes

Each equipment submitted for type testing shall fulfilithe requirements of thepresent document on all channels over
which it isintended to operate. The manufacturer, or'other applicant; shd I provide one or more production model(s) of
the equipment, as appropriate, for type testing. If type approval is given on the basis of tests on pre-production models,
those moddl s shall be manufactured in accordance with the'same/production drawings and manufacturers specifications
asthelater production models: Thisfact-shall-be declared by the manufacturerintheapplication form. For more details
refer to ETS 300 113 [5].

4.1.1 Facilities and information required for testing
The applicant shall, when submitting equipment for type testing, provide the following facilities:
- at least one antenna connector as atest point;

- for equipment supporting diversity, or for any other reason having more than one antenna connector, the
applicant shall supply coupling and/or terminating devices so that the tests can be performed viaa single antenna
connector;

- TETRA equipment, for example PDO radio packet modem modules which may not have an antenna connector,
may be submitted for type testing by the manufacturer, or other applicant, if a suitable jig or adapter is supplied
which allows the conducted tests to be carried out;

- gpecific test modes, as defined in subclause 5.2;

- atest connector which provides decoded data output for all uplink logical channdsin the case of BS and
downlink logical channelsin the case of MSto be tested. The test connector shall also provide any test signalling
data. The use of the term "Test Connector' throughout this specification shall mean either a physical connection,
as defined in annex C, or avirtual connection by means of an RF Loopback Facility as defined in annex D;

- for BS equipment atrigger signal which can be used by the test equipment for uplink synchronization. The
trigger signal shall be sent once within a multiframe structure and it shall have an arbitrary but fixed relationship
(frame, timeslot), defined by the base station manufacturer, to the multiframe structure. Thetrigger signal shall
have TTL levd, the timing uncertainty shall be lessthan +2,5 ps and the rise time and fall time shall each beless
than 50 ns;

- ameansto connect the equipment to the test power source according to clause 6.
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Equipment submitted for type testing shall be capable of performing conformance tests using the T1 Test Signdl,
whether or not the optional requirements of the RF Loopback Facility are implemented. It is at the discretion of the test
laboratory whether to implement atest system supporting the optional requirements of the RF Loopback Facility.

The applicant shall provide the following information to the test laboratory:

- power class of equipment;

- receiver classA, B or E (MSonly);

- other capabilities and options implemented in equipment, including V+D or PDO, traffic channels supported;

- information related to radio sub-system of equipment, i.e. transmit and receive frequency bands, first local
oscillator frequency (f|) and intermediate frequencies (if, ...if ) of receiver;

- description how to use equipment in specific test modes and test connector interface details,

- information of power source used in equipment.

4.1.2 Choice of radio frequency channels to be tested

Thetests described in clauses 8, 9 and 10 shall be performed on one or more frequency channels selected from the
lowest 5, the highest 5 and the middle 5 radio frequency channels of either the transmit or receive band of the
equipment, whichever is appropriate. The channels required to be tested are defined in clauses 8, 9 and 10 for each
individual test.

The use of the terms 'lowest radio frequency channel’, 'highest radio frequency channel’ and 'middle radio frequency
channd' throughout this specification. shall mean enejof, the fowest 5; one of the highest5/and one of the middlie 5 radio
frequency channelsrespectively.

4.1.3 Interpretation of the measurement results

The interpretation of theresults recorded in the test report for the measurements described in the present document shall
be asfollows:

a) the measured value related to the corresponding limit will be used to decide whether an equipment meetsthe
minimum reguirements of the specification in accordance with the shared risk method,;

b) the actual measurement uncertainty of thetest laboratory carrying out the measurement, for each particular
measurement, shall be included 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 11. The measurement uncertainty requirements given in this specification corresponds to
a confidence leve of 95 %, unless otherwise stated. The confidence level isthe probability that the true value of
the measured parameter lies within the range of values bounded by the uncertainty as described in ETR 028 [4].

This procedure for using maximum acceptable uncertainty values isvalid until superseded by other appropriate ETS|
publications covering this subject. The use of the measured value has been chosen because thereis no definitive
standard allowing for measurement uncertainty at the time of publication of the present document. Therefore, the
measurement uncertainty shall be used to assess the quality of the actual measurement. The measurement uncertainty
values can a so be used by accreditation authorities during their accreditation procedures to ensure compliance of type
testing to ETS! standards.

4.2 Mechanical and electrical design

42.1 General

The equipment submitted for type testing by the manufacturer or other applicant, shall be designed, constructed and
manufactured in accordance with sound engineering practice and with the aim to minimize harmful interference to other
equipment and services.
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