ETSITS 103 776 vi.1.1 (2023-09)

S e—
TECHNICAL SPECIFICATION

Digital Enhanced Cordless Telecommunications (DECT);
DECT-2020 New Radio (NR);
Test Specification: radio



2 ETSI TS 103 776 V1.1.1 (2023-09)

Reference
DTS/DECT-00366

Keywords

DECT, DECT-2020, radio, radio measurements,
testing

ETSI

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

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - APE 7112B
Association & but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° w061004871

Important notice

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

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the prevailing version of an ETSI
deliverable is the one made publicly available in PDF format at www.etsi.org/deliver.

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

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

If you find a security vulnerability in the present document, please report it through our
Coordinated Vulnerability Disclosure Program:
https://www.etsi.org/standards/coordinated-vulnerability-disclosure

Notice of disclaimer & limitation of liability

The information provided in the present deliverable is directed solely to professionals who have the appropriate degree of
experience to understand and interpret its content in accordance with generally accepted engineering or
other professional standard and applicable regulations.
No recommendation as to products and services or vendors is made or should be implied.

No representation or warranty is made that this deliverable is technically accurate or sufficient or conforms to any law
and/or governmental rule and/or regulation and further, no representation or warranty is made of merchantability or fitness
for any particular purpose or against infringement of intellectual property rights.

In no event shall ETSI be held liable for loss of profits or any other incidental or consequential damages.

Any software contained in this deliverable is provided "AS IS" with no warranties, express or implied, including but not
limited to, the warranties of merchantability, fithess for a particular purpose and non-infringement of intellectual property
rights and ETSI shall not be held liable in any event for any damages whatsoever (including, without limitation, damages

for loss of profits, business interruption, loss of information, or any other pecuniary loss) arising out of or related to the use
of or inability to use the software.

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© ETSI 2023.
All rights reserved.

ETSI


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

3 ETSI TS 103 776 V1.1.1 (2023-09)

Contents

INtellectual Property RIGNES.... ..ot b e e e en e ns 8
0 (=117 0 (o R 8
MoOdal VErDS TEMINOIOQY ... .ccteieeiicieee ettt st e e s te s ae e aesbeeaeesbesreentesaeeasessesneensesreeneensessens 8
1 o0 0L SR 9
2 ST (= 410 10
21 INOIMIBLIVE FEFEIEINCES ... veeeeeeeee et ee ettt e e ettt e e e et e e s ebe e e s eeatesesassaeessabaeesaastesssassssessabaeesesbasssanssnassssseeesansensssanes 10
2.2 INFOIMIBLIVE FEFEIEICES. ... ..ottt ettt e et e e sttt e e e e ate e e s eaaaeessbaeeseastesesasaseessabeeesessbesssessnesssssenesansenessanes 10
3 Definition of terms, symbols and abbreviations.............ccceeoiiiciice e 11
31 L= TSRO 11
3.2 Y 1210 SRS 12
3.3 P o] oL (= Y/ = (o] 1 12
4 Technical requirements SPECITICALIONS ........ccveveeriiirie e 13
4.1 ENVIFONMENTAl PrOfITE... ..t b et b e eb e e s 13
4.2 GENEIAl FEOUITEITIENES ...ttt sttt ettt ettt et b e et b e s e bt b e s e e bt b e s e e h e e b e se e bt e b e s e et ebese et et e st e e eb e b e 13
4.3 Conformance requirements fOr tranSMITIEN ... ..o e bbb 13
431 Transmitter RF OULPUL POWE ...ttt bbbt st b e e 13
4311 (D)1= {11 (o) o IR 13
43.1.2 I 0 TR 13
43.13 (0] 1 10] 01 171 ¢/ 14
432 NOMINGl CENLIE FrEQUENCIES. ... .ccteeee e eeeetieste et ete e s ae st esteesteeeesaesaeesaeesseeseenseesaessaesteeseeseeseesesneesnes 14
4321 LTS 1 = TR 14
4322 [ LS 11 1 o) R 14
4323 [ TR 14
4324 (0] 01 70) 01 4711« TR TR TTRR 14
43.3 Nominal ChannEl BanOWITtN...........c.eeeiiiiiie ettt e st e e s et e e e s eae e e s sbteessesenessssenesssnrenessanes 15
4331 DEF I NITIONS. ...ttt ettt ettt ettt e s et e e e e et eeeseaseeessbaeeseasbaeesasseeessbeeeseasbesesasesesssnsnessansenessanes 15
4332 [ TR 15
4333 (0] 0170) 41 1710« TR 15
434 TranSMItter UNWANTEA EMISSIONS.........uviiieiuiieeiiteieeeiteeeeeteeeesareeesssbeessebeessssasesssssaeesssbesesssesssssseessassenessnses 15
4341 Transmitter unwanted emissions in the SPUFOUS dOMAIN..........cccvverrecieieseere e 15
434.1.1 (L1101 o) 1O 15
434.1.2 T 0T £ 15
43.4.1.3 (@00 0110 127> o 16
4342 Transmitter unwanted emissions in the out of band dOMAIN .........c..eeeivviieiiciie e 16
43421 (D)1= {10 o) TR 16
43422 [ 11 =TRSO 17
43423 (@00 0110107100 TSR 17
4.4 Conformance reqUireMENES FOI FECEIVES ........cii ittt ettt sttt st b e 17
44.1 Receiver Minimum PerformanCe CritEIION. ..........oocuieeieieeececeeie e eeeee e et e e ee e e s sae e e s sssbeessesaseessbeesssbeeessnes 17
442 RECEIVEN SENSITIVITY ...veeuieiieiie ettt e e et e e e saee s e e saeesaeeeeeneeeaeeeseessaesteesseesseeseenseennennes 17
4421 [ 7= 11 1 o ) o TR 17
4422 I 0 TR 18
4423 (0] 1 10] 41 171 ¢ 18
4.4.3 Adjacent ChannNEl SEIECHIVITY......c.cccuiiiecie ettt e e e sreesre et e eneeenaessaessaesnens 18
4431 [ 7= 11 1 (o ) R 18
4432 [ TR 18
4433 (0] 01 70) 01 4710« TR RPN 18
4.4.4 Receiver out of Dand DIOCKING ........coiiiiiiieee bbb 18
4441 (D)1= {11 (o) o IR 18
4442 [ TR 19
4443 (0] 0170) 01 4710« TR RPN 19
445 S o T UL === o0 L 20
4451 (7= 11 1 o ) R 20

ETSI



4 ETSI TS 103 776 V1.1.1 (2023-09)

4452 [ TR 20
4453 (0] 01 70) 01 4710« TR RPN 20
4.4.6 RECEIVEr INTEIMOTUIBLION ...ttt ettt e e et e s s e e s e eab e e e sesaeessbeeesssnbasesasessssssseeesssenessnnes 20
446.1 (D 1< {1 (o) o ISR 20
4462 LTl ettt ettt et e ettt e e e e et e et e e eeteeeeaeeeaueeeaneeereeeeeee e et eereesareeeanesaeeeaneeaeeearnaeans 20
446.3 (0] ) 10] 01 171 ¢ 20
4.4.7 Receiver unwanted emissions in the SPUriouS dOMaIN..........cceeevieiee e s 21
4471 [ 7= 11 1 o ) o TR 21
4472 I 0 TR 21
4473 (0] 1 10] 01 171 ¢ 21
4.5 Conformance requirements 0N ChanNEl ACCESS.........ooiiiieirereire ettt bbb e 21
451 (1< 0= | TR 21
4511 REGUITEIMENTS ...ttt b et b b e b b ekt b e s e b e eb e s e e bt e b e seeb e s b e e ebesbeneebeebenreneas 21
4512 (0] 01 70) 01 4710« TR RPN 21
452 Channel Accessof aRadio DEVICEIN FT MO .........uoiiiieiee et e ae e e s s eraeeeeas 22
4521 (D 1< {1 (o) o ISR 22
4522 L S0 (U= 101 SR S 22
4523 (0] 1 10] 01 171 ¢ 22
453 Channel Access of aRadio Devicein PT mode and RaNAOM ACCESS........coocvieiiieeeeiiieee et eeeee e 22
4531 [ 7= 11 1 o ) o TR 22
4532 L S0 [ = 101 SRS 22
4533 (0] ) 10] 01 171 ¢ 23
454 Channel Access of Radio Devicein FT mode for Scheduled ACCESS........ccoooueiiieceieeeieie e 23
454.1 (D 1< {11 (o) o IR 23
4542 REGUITEIMENTS ...ttt b et b b e b b ekt b e s e b e eb e s e e bt e b e seeb e s b e e ebesbeneebeebenreneas 23
4543 (0] 0170) 01 4711« TR TR 23
455 Channel Access of Radio Devicein PT mode for Scheduled ACCESS........ccuveiveeeeeeieeeceee e s e 23
455.1 (D)1= {111 o) o [T 23
455.2 L S0 (U= 101 SRS 23
4553 (0] 1 10] 41 171 ¢ 24
45.6 Maximum Transmission TimMeE Of ARAJIO DEVICE ........ocuueeiieiei ettt e st e s svee e eaes 24
456.1 (7= 11 1 (o ) SRR 24
45.6.2 L S0 (U = .01 SRS 24
45.6.3 (0] 01 70) 01 4711« TR TR TTRR 24
5 Testing for compliance with technical reqUIremMENtS...........ccocveceiiceese e 24
51 Environmental conditionS fOr tESHING ........eeiviriiiiiiere e 24
511 (1< 0= | OO 24
51.2 Lo T gF= R (=S A o0 10 [ 110 T 25
5121 Normal temperature and NUMITITY .........cocoeiieiiiie e sreesnees 25
51.2.2 NOIMMEI POWEE SOUICE. ... ecuveeuvieeieeeieeeeesieesteesieesaeesseesteesteesseeseessaesseesseesseesseenseanseanseessessannseansenseessenssenssns 25
513 S 40 TSR (=== w0 0o [ (o] TR 25
52 Interpretation Of the MEASUrEMENE FESUITS .........uiiieceeece ettt esre e te e b e e sreeeeeneeenes 25
5.3 Definition Of Other 1ESt CONTITIONS. ......coiieeiie ettt et e st e e e et e e s s e e e s sbeessebaeesesenessassnessabenessane 25
531 Product information fOr tESHING ........ctieieeieee bbb et 25
532 TESE SIONAIS .ttt R R R bR R R R b et b et b e e 26
5321 (@Y= AV =YY 26
5322 Interfering signal for recaiver performanCe tESES..... ... e 27
5323 AWGN Interference signal used for Channel ACCESS TESES......ccvrviirererireriee e 28
533 TeSt OPEratioNal MOUES.........eeieieeeeeeesteese et e e see et e s e e ste e e et e sse e be e te e teessesseessaesseesseenseenseenseensensenssanssnns 29
5331 Device under representativVe teSt SIQNAL ......cceeieeiice e 29
534 F AN 410= 01 7= SOt 29
534.1 Integrated and dediCated @NtENNES.............oeceieeiie i sre e sre e ae e e sreesreenseenneans 29
535 Tests of the receiver PerformanCe CrILEITON ...........cvecue it eera e eseees 29
5.3.5.1 LTS 1 = PO 29
5352 RECEIVEr StatiSHICEl TESING. ... e veueetereeieetereeeet ettt e b e et b e e bt se et b e saene b b neenea 29
5353 Receiver no loss of the wireless transmission fUNCtioN tESEING ........cccevreerereiene e 29
536 Presentation Of EQUIPIMENL .........coiiiee ettt et b et et b e bbb 30
5.3.7 Conducted measurements, radiated measurements, relative MeasUremMENtS........cooveveveeeeeeiveeeveeesveeseeenns 30
5.4 Method of MEASUrEMENE FOr TrANSIMITLENS.........viii ettt et e e e e e s s e e e s s e e e sesbbeessaseaessasenessabenessnes 30
54.1 TransSmMitter RF OULPUL POWE ...ttt bbbttt sb e e 30
5411 QS oo 1o [ (0] 30

ETSI



5412
54121
54122
542
5421
5422
54221
54.22.2
54.3
5431
54311
5.4.31.2
5.4.3.2
54321
54322
55
551
5511
5512
55121
55122
552
5521
5522
55221
55222
553
5531
5532
55321
55322
554
5541
5542
55421
5.5.4.22
555
5551
5.5.5.2
55521
55522
556
556.1
556.2
55.6.3
5.5.6.31
5.5.6.3.2
5.6
5.6.1
56.11
5.6.1.2
56.1.3
56.1.3.1
56.1.3.2
56.2
56.21
5.6.2.2
5.6.2.3
5.6.231
5.6.23.2
5.6.3
5.6.3.1

5 ETSI TS 103 776 V1.1.1 (2023-09)

=S A 0110 010 [OOSR 30
CONOUCEED MEBSUMNEIMENL........eveeeeeeetee e eeeeee e st e e e et eeeseaeeessesseeessabeeessessssessbesessssbesssaseessassseessassnnssan 30
RAAIGEEA MEBSUMEIMENL . .....ceiiveie ettt e e et e s e e e s st et e s e st e s e sesaeeessabeeessasbasssassaessasseessasbenessne 32

NOMINAl CENIE FTEUEINCIES........ue ittt ettt ettt sttt sttt bbbt sb e st b e et b e et b e et b e st et nb e b 32

B = O] o [ 1o LR 32

BN AT =:1 o To R 33
CONAUCEEA MEBSUMEIMENL.......iiveeeeeeetee e eeetee sttt e e et e e s e ee e s ebbeeessbeeessasseeesssbaeesassbesesanbeessssreessesssenenan 33
RAIAEEA MEBSUMBIMENL......coiiviee ettt e e e s st e e e e st e e e s esbeeessbaeeseasbesssassseessbeeessanbenessnnes 33

TranSMItter UNWANTEA EMISSIONS.........ueiiieiuiieeiireieeeiteeeeeteeeesaeeessssbeessebeessssasesssssseessabesesssessssssesssassenessnses 34

Transmitter unwanted emissions in the SPUFOUS dOMAIN..........cccceerrecieeieseese e s 34
TESE CONTITIONS. ...ttt e e ettt e e e et e e s ta e e e s et e e e s eaeeessabseessesbeeessssseessbaessasbenesssenesssssenesan 34
LIS LY L= 1001 O RR TR RR 34

Transmitter unwanted emissionsin the out of band dOmMaiN..........c.ccocveeeeiiceecee e 36
TESE CONTITIONS. ...ttt ettt e e ettt e e e et e e s et e e e s et eeeseaeeessabaeessesbeeessssseessbaesssabenesssensssssrenesan 36
LIS LY L= 1001 TR 36

MEthod Of MEASUrEMENT FOI FTECEIVET .......eiii ittt et e e s et e e e et e s s e e e e s sbeeesssbeeessasenessessnessabenessnes 37
RECEIVEN SENSITIVITY ...veeuieiee et se ettt e e et e e e s e sseesaeesaeeteeneeeseeeseessaesteesseesseeseeseannennes 37

B O] T [ 1o 1 37

BN AT =:1 (o To [ 38
CONAUCEEA MEBSUMEIMENL.......civeeeceeitee e eeteee et e e eet e e s eaeee e s sbbeeessbeeessesseeessbasesessbesesanbeessssreessssseeeesan 38
RAIGEEA MEBSUMBIMENL......cei ittt ettt e e e s st e e s e st e e s sesaeeessbeeessasbesssasseeessbeeeesanbenesannes 39

Adjacent ChannNEl SEIECHIVITY........cccuiiierie et ae e e sreeste et e eneeeneesseessaeseens 39

B = O] o [ 1o LR 39

IS LY =1 00 TR 39
CONOUCEET MEBSUMEIMENL ... ieveeeeeeeteeeeeteee e sttt e e e et et e s eaeeessasseeessabeeessasessessbasassssbeesseseesssssseessassnnssan 39
RAAIGEEA MEBSUMEIMENL ......ceiiveee ittt e e et e s e e e s st e e e s e st e e s sesaeeessabeeessasbasssasseessassnessabenessne 41

Receiver out of Dand DIOCKING ........coiiiiiieeee bbb 41

B = O] o [ 1o LR 41

QIS AT =:1 (o To [ 41
CONAUCEEA MEBSUMEIMENL.......civeeeeeettee e eeetee sttt e e e et e e e eaee e e s sbbeeessbeeesssaseeesssbeeessssbesesanbeessssseesssssrenesan 41
RAIAEEA MEBSUMBIMENL......ceiiveee ettt e e e e s st e e s e et e e s sesaeeessbeeessasbeessasseesssbeeessanbenssannes 42

RECEIVEN SPUIMOUS FEIPONSE. ... veeeeieeiieeseeesteeteeteestessaessaesseesseesseaseasessseesssesseasseenseessesssessenssenssenssesnsesnsesnes 42

B S O] 0 [ 1o 42

=S LY =1 00 TR 43
CONOUCEET MEBSUMNEIMENL ... eveeeeeeetee e eeteee e sttt e e e et et e s eaeeessesseeessebeeessasessessbasessssbaesseseesssssseessassenesas 43
RAAIGEEA MEBSUMEIMENL . .....cei vttt e ettt e s e e e e e st e e s e et e e s sesaeeessabeeessssbasssasssesssasssessasbenessne 43

RECEIVEr INEEIMOTUIBLION ...ttt e ettt e e et e s s e e e s s s st e e e sasaeessbesesssnbasesssenssssssneessnsenessasen 44

B = O] 0o [ 1o LT 44

=S LY =1 00 TR 44
(@00 a0 (§Toi= 0 W 01S7= s 0100 0= | R 44
RAIAEEA MEBSUMBIMENL ......ceiiviee ettt e e e e s st e e e e st e e s s esaeeessbaeeseasbesesasseeessbeeeesanbenesannes 45

Receiver unwanted emissions in the SPUriouS dOMaIN..........ccvererriee e 45

LT 00RO OPRTRt 45

B S O] 0 [ o 1 45

QLIS Y= 1 oo [ 46
CONOUCEET MEBSUMNEIMENL ... eveeeeeeetee e eeeeee e sttt e e e et et e s eaeeessesseeessabeeessasessessbasassssbassseseesssssseessassenssan 46
RAAIGEEA MEBSUMNEIMENL . .....ceiiveee et eeeee ettt e e et e e e e e e s st eesseabesesesaeeessabeeessasbasssassaessasseessasbenessne 48

Test MEthOAS FOr CRANNEI ACCESS .........oiiiieeii ettt ettt e s s e e e s s e e e s e ata e s sesaeessbeeessastneessnnenas 48
Generic Test procedure for measuring channel or freqUENCY USE.........coovveiririeineneeene e 48

PUIMDOSE. ... e e e s a e e e e s s e e 438

B = O] 0o [ 1o LT 48

QLIS Y= 1 oo [ 48
CONAUCEEA MEBSUMEIMENL.......civeeeeeettee e eeetee sttt e e e et e e e eaee e e s sbbeeessbeeesssaseeesssbeeessssbesesanbeessssseesssssrenesan 48
RAIAEEA MEBSUMBIMENL......ceiiveee ettt ettt e e e e s st e e s e st e e s s eaaeeessbeeeseasbesssasseeessbeeeesanbenesanes 49

Channel Accessof aRadio DEVICEIN FT MO .......c.ueiiiieiee et raee e 49

LT 00 = PP P TR OPRTRt 49

B = O] o [ 1o LR 49

IS LY =1 00 TR 50
CONOUCEET MEBSUMNEIMENL ... veeeeeeetee e eteee e st e e e et et e s eaeeessssseeessebeeessesessessbasassssbassseseesssssseessasseessan 50
RAAIGEEA MEBSUMEIMENL ......cei ittt ee e et e s e e e s st e e s esabesssesseeessabeeessasbesssssseessasssessabenessne 50

Channel Access of a Radio Devicein PT mode and RandOm ACCESS........ceeecveeeveeeeireeeieeecree e eereeesseeenns 50

PUIMDOSE. ... s e s s a e e s e e 50

ETSI



6 ETSI TS 103 776 V1.1.1 (2023-09)

5.6.3.2 B = O] o [ 1o LT 50
5.6.3.3 =S LY =1 00 TR 51
56.3.31 CONOUCEET MEBSUMNEIMENL ... eveeeeeeetee e eeteee e sttt e e e et et e s eaeeessesseeessebeeessasessessbasessssbaesseseesssssseessassenesas 51
5.6.3.3.2 RAAIGEEA MEBSUMEIMENL . .....ceiiveie ettt e e ettt e e e e e s st e e e s sebesesesaeeessebeeesessbaessassseessassnessssbenessane 52
5.6.4 Channel Access of a Radio Devicein FT mode for Scheduled ACCESS........ccueviiceieeeciee e eeeee e 52
5641 LT 00 PP OPRRTRt 52
5.6.4.2 B S O] 0 [ 1o 52
56.4.3 QIS 1Y =1 0o 52
5.6.43.1 CONAUCEED MEBSUMEIMENL.......civeeeeeeetee e eeteee st e e eet e e s e e e e s ebb e e e s sbeeessssseeessbesesessbesesasbeesessseeesssssenesan 52
5.6.43.2 RAIAEEA MEBSUMBIMENL......cci ittt e et e e s s e e e e st e e sesaeeessbeeeseasbesesasseeessbeeeesasbenessnnes 52
5.6.5 Channel Access of a Radio Devicein PT mode for Scheduled ACCESS........ccueiiieeeieieeee e 52
5651 PUIMDOSE. ... e e e e s s a e e e e s e e 52
5.6.5.2 B = O] o [ 1o LR 53
5.6.5.3 =S LY =1 00 RO 53
56.5.31 CONOUCEET MEBSUMNEIMENL ... ieveeee ettt e eeeeee e sttt e e e et e e e s eaeeeesasseeessabeeessassssessbasessssbessseseessassseessassenssan 53
5.6.5.3.2 RAAIGEEA MEBSUMEIMENL . .....ceiiveee ettt e et e s e e e s st eesseabesesesaeeessabeeessasbasssasseesssseeesssbenessnes 54
5.6.6 Maximum Transmission TimMe Of ARANIO DEVICE ........ocuveveieieie ettt e e e svee e e 54
5.6.6.1 LT 00RO OPRTRt 54
5.6.6.2 B S O] 0 [ 1o 1 54
5.6.6.3 QIS 1Y =1 0o 54
5.6.6.3.1 CONAUCEEA MEBSUMEIMENL.......civeeeeeetteeeeeteee sttt e e eet e e s eaeee e s ebbeeessbeeessssseeessbasessssbesesasbeesessreeessssreeesan 54
5.6.6.3.2 RAIAEEA MEBSUMBIMENL......cciiveee ettt e e e e s s b e e s e st e s s s esaeeessbeeeeeasbaessasseeessbeeeesasbenessnnes 55
Annex A (informative): Maximum measur ement UNCENMtaiNty ......ccccvveeveriere e e 56
Annex B (informative): Physical layer measurement channel configuration ............cccccceveeveieennnns 57
Annex C (normative): Test sitesand arrangementsfor radiated measurements............cccceeeneee. 58
(@R T a1 0 11 [o: 1 Lo o [ 58
(O = =0 [Tz (0 (=< AL (=T 58
c21 OPEN ArEaTESE SITE (OATS) ittt ettt ettt b e et b e st b e s e bt b e se e bt e b st e bese et b et et ebesre e e 58
C22 Semi ANECh0iC ROOM (SAR) ...t e b et b e et b et eb e b 59
C.23 Fully AnechOiC ROOM (FAR) ...ttt b et b bbb b 60
C24 M EBSUMEIMENT DISEANCE ...ttt ettt e ettt e e e et e e e be e e s eaeeesseaaaeessabeeessssesssasssesssabenessansesessnnnessssranesan 61
(O T AN 1= {7 62
C31 (9107 [ Tox 1 o o 1 62
C3.2 VIS S U= s 1A= 1= 0] VPO 62
C.33 0 (0= (U1 ( 0 g1 1= 1= 62
(O 1= = o DU (< 62
Cc4.1 (911070 [0 o1 1 [ ORI 62
C4.2 DesCription Of the tESE FIXIUINE.......eieeeee ettt et besreene e e eneesaens 63
C4.3 Using the test fixture for relative MEASUFEMENES ...........oi et neens 63
C.5 Guidance on the use Of radialion tESE SITES........ccuiiiiieieiie et cee s eres st e s sbe e st e s ebes s sabessabessreeeas 63
C51 (g1 (0 [ Tox £ o o 1 63
Cbh2 Power supplies for the battery POWEIrEd EUT ........cuoiee et sse et e e e sne e reenneens 63
Cb53 S (= 1= o= = 1) o SRS 64
C.6  CoUPIING OF SIGNAIS....ecueeriiitieierieeiesesee e steetee e ste e e s te st e eesreeseeseeeseeteseeeneesesseeneeasesneeseesseenseseeeneensensenn 64
C6.1 (©1<101< =!IS 64
C6.2 DELA SIGNEIS..... ettt ettt h b bbb R R R R R R R e R R Rt bRt bbb n s 64
Annex D (nor mative): Proceduresfor radiated measur 8Ments..........ocevevererereneneeieeeseseseseee 65
[ 20 1 1 (oo (U (o) IO 65
D.2 Radiated measurementSin an OATS O SAR. ... e abe s e e e s 65
D.3 Radiated MeasureMeENtSIN AFAR .. ..o s e s e e e s s b e e e s s s br e e s s sareeas 66
D.4  SUDSEITULION MEASUMEIMENT ......coiveiiiiee it ctee ettt e ste e st e s e be e e st e s sbessssbessabesssabessbeessstessbessbesssnbessnbeas 66

ETSI



7 ETSI TS 103 776 V1.1.1 (2023-09)

Annex E (normative): I o AV g I == ] o TSSO 67
El Statigtical testing of receiver CharaCteriStiCS.......cuviiriiiiieie et e 67
E1l1 1= o 4 oo o 67
E.1.2 Mapping the throughPUL 1O €ITOF FaLiO .........iiee ettt et ee st e re e be e reeneeneeenes 67
E.1.21 Defining throughput @and DITFaLe...........coiieii e e e e 67
E.1.2.2 Mapping the ACK/NACK 10 €TON TBHIO .....eccuiieeeeeestieteee e stesee e seesteesee e sa e et e teesse e seeeeeeesneesnes 67
E.123 Mapping the received packet COUNt 0 EITOF TALTO ......c.iiveiriirieceereee e 68
E.13 DESIGN OF TNETESE. ...ttt bbbttt b et b et b e bt e 68
E.1l4 Numerical definition of the Pass-fail lIMITS..........coiiii e 68
E.15 (e S T 0 o s o] o 1 U1 =S 69
E.2 Nolossof transmission testing of receiver CharaCteristiCs.......oovveiiiieiiie e 70
E21 1= o 4 o1 o 70
E.2.2 PaSS-Fail ECISION TUIES ..ot bbb et b e h e e h et et a et e e e b e et ebesaeene e e ennees 70
Annex F (informative): Bibliography ..o 71
Annex G (informative): (01 =T [0 L=l o TR o] Y TP 72
[ 1S 0] Y PSSP 73

ETSI



8 ETSI TS 103 776 V1.1.1 (2023-09)

Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-members, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the
ETSI Web server (https:/ipr.etsi.org/).

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

Trademarks

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

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ logo is atrademark of ETSI registered for the benefit of its Members and of the
oneM2M Partners. GSM ® and the GSM logo are trademarks registered and owned by the GSM Association.

Foreword

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

The present document contains text pertaining to testing of the layer 1 (radio) of the DECT-2020 New Radio (NR) as
defined by ETSI TS 103 636-2 [i.9] and ETSI TS 103 636-3 [i.10]. Such text should be considered as guidance to
approval (or licensing) authorities.

Modal verbs terminology

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

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

The present document specifies technical characteristics and methods of measurements for equipment employing
DECT-2020 NR (New Radio) as specified in by the multi-part technical specification ETSI TS 103 636 (see[i.8] for an
overview).

These radio equipment types can operate in all or any part of the frequency bands given in table 1.

Table 1: Operating band numbering

Band number Receiving band (MHz) Transmitting band (MHz)
1 1880 to 1 900 1880 to 1900
2 1900 to 1920 1900 to 1920
3 2400to0 2483,5 2400t0 2483,5
4 902 to 928 902 to 928
5 450to0 470 450to0 470
6 698 to 806 698 to 806
7 716 to 728 716 to 728
8 1432to 1517 1432to 1517
9 1910to 1930 1910to 1930
10 2010to 2 025 2010to 2 025
11 2 300 to 2 400 2 300 to 2 400
12 2500t0 2620 2500to 2 620
13 3300 to 3 400 3300 to 3 400
14 3400 to 3 600 3400 to 3 600
15 3 600 to 3 700 3 600 to 3 700
16 4 800 to 4 990 4 800 to 4 990
17 5725t05 875 5725105875
18 5150to 5 350 5150to 5 350
19 5470t0 5 725 5470t05 725

National regulation can allow additional frequency bands. The limits and test procedures included in the present
document are applicable for DECT-2020 NR use in frequency ranges below 6 GHz.

The present document provides test methods and technical parameters directly applicable for testing in the following
bands: band 1 (1 880 - 1 900), band 2 (1 900 - 1 920), band 9 (1 910 - 1 930) and band 10 (2 010 - 2 025).

Table la: Operating bands where the present document is directly applicable

Band number Receiving band (MHz) Transmitting band (MHz)
1 1880 to 1 900 1880 to 1900
2 1900 to 1920 1900 to 1920
9 1910to 1930 1910to 1930
10 2010to 2 025 2010to 2 025

Testing in all other bands is considered feasible using the test methods defined in the present document, however no
guarantee in the validity and accuracy of the testing parametersis given. The present document may be used as
reference guideline for testing in such bands.
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2 References

2.1 Normative references

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

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

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

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

[1] ETSI TS 103 636-4: "DECT-2020 New Radio (NR); Part 4: MAC layer; Release 1".

2.2 Informative references

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

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

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

[i.1] ERC Recommendation 74-01: "Unwanted emissions in the spurious domain”, Edition May 2019.

[i.2] ETSI EG 203 367 (V1.1.1) (06-2016): "Guide to the application of harmonised standards covering
articles 3.1b and 3.2 of the Directive 2014/53/EU (RED) to multi-radio and combined radio and
non-radio equipment".

[i.3] ETSI TR 100 028-1 (V1.4.1) (12-2001): "Electromagnetic compatibility and Radio spectrum
Matters (ERM); Uncertainties in the measurement of mobile radio equipment characteristics;
Part 1".

[i.4] ETSI TR 100 028-2 (V1.4.1) (12-2001): "Electromagnetic compatibility and Radio spectrum
Matters (ERM); Uncertainties in the measurement of mobile radio equipment characteristics;
Part 2".

[i.5] ETSI TR 102 273-2 (V1.2.1) (12-2001): "Electromagnetic compatibility and Radio spectrum
Matters (ERM); Improvement on Radiated Methods of Measurement (using test site) and
evaluation of the corresponding measurement uncertainties; Part 2: Anechoic chamber™.

[i.6] ETSI TR 102 273-3 (V1.2.1) (12-2001): "Electromagnetic compatibility and Radio spectrum
Matters (ERM); Improvement on Radiated Methods of Measurement (using test site) and
evaluation of the corresponding measurement uncertainties; Part 3: Anechoic chamber with a
ground plane".

[i.7] ETSI TR 102 273-4 (V1.2.1) (12-2001): "Electromagnetic compatibility and Radio spectrum
Matters (ERM); Improvement on Radiated Methods of Measurement (using test site) and
evaluation of the corresponding measurement uncertainties; Part 4: Open areatest site”.

[i.8] ETSI TS 103 636 (al parts): "DECT-2020 New Radio (NR)".

[i.9] ETSI TS 103 636-2: "DECT-2020 New Radio (NR); Part 2: Radio reception and transmission
requirements; Release 1".
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[i.10] ETSI TS 103 636-3: "DECT-2020 New Radio (NR); Part 3: Physical layer; Release 1".
3 Definition of terms, symbols and abbreviations
3.1 Terms

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

antenna assembly: combination of the antenna (integral or dedicated), its coaxial cable and if applicable, its antenna
connector and associated switching components

NOTE 1. Thisterm (antenna assembly) refers to an antenna connected to one transmit chain.

NOTE 2: The gain of an antenna assembly G in dBi, does not include the additional gain that may result out of
beamforming techniques.

burst: one or multiple subslot(s) as defined in ETSI TS 103 636-3 [i.10], clause 4.4

channel plan: combination of the centre frequencies and for each of the centre frequencies, the declared nominal
bandwidth(s)

dedicated antenna: antenna external to the equipment, using an antenna connector with a cable or a wave-guide and
which has been designed or developed for one or more specific types of equipment

Fixed Termination (FT): operational mode of RD where RD initiates coordinates local radio resources, provides
information how other RDs may connect and communicate with it

integral antenna: antenna designed as a fixed part of the equipment (without the use of an external connector) which
cannot be disconnected from the equipment by a user with the intent to connect another antenna

NOTE: Anintegral antennamay be fitted internally or externally. In the case where the antennaiis external, a
non-detachable cable or wave-guide can be used.

nominal transmit power: mean transmitter output power at the antenna connector measured over the transmission
bandwidth to deliver to aload with resistance equal to the nominal |oad impedance of the transmitter

operating channel: single continuous part of radio spectrum with a defined bandwidth where RDs transmit and/or
receive

Portable Termination (PT): operational mode of RD where RD selects another RD, whichisin FT mode, for
association

Radio Device (RD): equipment with radio transmission and reception capability, which can operatein FT and/or PT
mode

receive chain: receiver circuit with an associated antenna, which may be shared with atransmit chain

resour ce: variable length time unit defined in subslot(s) in single operating channel that RD is using for transmission or
reception of physical layer packet

smart antenna systems: equipment that combines multiple transmit and/or receive chains with asignal processing
function to increase the throughput and/or to optimize its radiation and/or reception capabilities

NOTE: These are techniques such as spatial multiplexing, beamforming, cyclic delay diversity, MIMO, etc.
transmission bandwidth: maximum bandwidth of active subcarriers of the transmitted signal
NOTE: Asdefinedin ETSI TS103 636-2[i.9], clause 5.3.2.

transmit chain: transmitter circuit with an associated antenna, which may be shared with areceive chain
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3.2

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

B

Boccupied
dBi

dBm
f

f
f

c
ca

n

log()

3.3

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

ACK
ACS
AWGN
BPSK
BW
CRC
CW
ei.r.p.
er.p.
ER
EUT
FAR
|__|'
HARQ
LPDA
MIMO
NACK
NF
NR
OATS
OOB
PER
PT
QPSK
RBW
RD
RF
RMS
RSSI-1
RX
SAR
SNR
UE
VBW
VSWR
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Symbols

Nomina Channel Bandwidth
Occupied Channel Bandwidth

ETSI TS 103 776 V1.1.1 (2023-09)

dB(isotropic) - the forward gain of an antenna compared with the hypothetical isotropic antenna,

which uniformly distributes energy in al directions
Absolute power level relative to 1 milliwatt, expressed in dB

Nominal Centre Frequency
Actual Centre Frequency

Nominal Centre Frequencies of the operating channel with absolute channel number n as defined

inETSI TS 103 636-2 [i.9]
logarithm to base 10

Abbreviations

Acknowledgement

Adjacent Channel Selectivity
Additive White Gaussian Noise
Binary Phase Shift Keying
Bandwidth

Cyclic Redundancy Check
Continuous Wave

effective isotropic radiated power
effective radiated power

Error Rate

Equipment Under Test

Fully Anechoic Room

Fixed Termination

Hybrid Automatic Repeat Request
Logarithmic Periodic Dipole Antennas
Multiple-Input Multiple-Output
Negative Acknowledgement
Noise Figure

New Radio

Open Area Test Site

Out Of Band

Packet Error Rate

Portable Termination

Quadrature Phase-Shift Keying
Resol ution Bandwidth

Radio Device

Radio Frequency

Root Mean Sgquare

Radio Signal Strength Indicator 1
Receiver

Semi Anechoic Room

Signal to Noise Ratio

User Equipment

Video Bandwidth

Voltage Standing Wave Ratio
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4 Technical requirements specifications

4.1 Environmental profile

The technical requirements of the present document apply under the environmental profile for operation of the
equipment, which shall be in accordance with its intended use. The equipment shall comply with all the technical
requirements of the present document at all times when operating within the boundary limits of the operational
environmental profile defined by itsintended use.

4.2 General requirements

The equipment shall be designed, constructed and manufactured in accordance with good engineering practice and with
the aim of minimizing harmful interference to other equipment and services.

The equipment supplied for testing shall be market conform.

Equipment submitted for testing shall support operation with at least one Nominal Channel Bandwidth B as defined in
clause 4.3.3.

Equipment submitted for testing, where applicable, shall fulfil the requirements of the present document on all
frequencies over which it is intended to operate.

NOTE: Equipment operating on multiple RF channels concurrently (e.g. multi-transceiver operation) is handled
like multiple, co-located equipment, where each has to assess the RF channel and operate on it
independently from each other.

4.3 Conformance requirements for transmitter

4.3.1  Transmitter RF Output Power

4311 Definition

The Transmitter RF Output Power is the effective isotropic radiated power (e.i.r.p.) including any additional gain by
antenna, additional (beamforming) gain in smart antenna systems (devices with multiple transmit chains), and/or
supporting circuitry.

The maximum output power is measured as the mean power over a transmission burst. A transmission burst consists of
one or multiple subslot(s) asdefined in ETSI TS 103 636-3 [i.10], clause 4.4. The transmission signal bandwidth is the
maximum bandwidth of active subcarriers of the transmitted signal as defined in ETSI TS 103 636-2 [i.9], clause 5.3.2.
4.3.1.2 Limit

The maximum allowed transmitter RF output power for equipment operating on a single Nominal Channel Bandwidth
isup to:

. 26 dBm e.i.r.p. for use with omni-directional antennas;
. 30 dBm e.i.r.p. for use with directional antennas, with a maximum nominal transmit power of 24 dBm.

NOTE 1: Nationa regulation can define a different maximum transmitter RF output power limit, which might be
dependent on frequency range.

NOTE 2: Individual licensing might allow a higher maximum transmitter RF output power.

For equipment employing multiple transmit antennas, the total transmitter RF output power of the multi-antenna
assembly islimited as atotal by the maximum transmitter RF output power limit. The use of transmit beamforming is
considered as directional antenna.
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For equipment operating on multiple radio channels independently (e.g. multi-transceiver operation), the maximum
transmitter RF output power limit applies to each of the radio channels independently.

4.3.1.3 Conformance

Conformance tests as defined in clause 5.4.1 shall be carried out.

4.3.2 Nominal Centre Frequencies

4321 General

The equipment operates with a channel plan consisting of nominal channels with bandwidth B and nominal centre
frequenciesf,,

4.3.2.2 Definitions

The Nominal Centre Freguency is the centre of the Nominal Channel with bandwidth B.

The Measured Centre Freguency is the centre of the Operating Channel.

The transmitter frequency error is determined by the difference between the Nominal Centre Frequency and the
Measured Centre Frequency of the device.

4.3.2.3 Limit
In general, the Nominal Centre Frequenciesf,, are given by equation:
f,= f0,1 + nx 0,864 MHz, below 3 GHz forn=1...2 951
f,= fo72 +(n-2952) x 1,728 MHz, above 3 GHz for n=2952...8 192
where;
fo,1 = 450,144 MHz and f,, , = 3 000,596 MHz

Equipment operating in the frequency band 1 880 MHz to 1 900 MHz shall be capable of working on the channel
number ranges listed in Table 2.

Equipment operating in the frequency band 1 880 MHz to 1 900 MHz and operating with anominal channel bandwidth
B = 1,728 MHz shall be restricted to the specific absolute channel numbers as given in Table 2.

NOTE: Equipment is allowed to support one or more nominal channel bandwidth(s) B.

Table 2: Applicable Channel Number Ranges for 1 880 MHz to 1 900 MHz

Nominal channel Absolute channel Operation restricted to the following
Bandwidth B number range specific absolute channel numbers

1,728 MHz 1657to 1677 1657,1 659, 1661, 1663,1 665, 1667,
1669,1671,1673,1675and 1677

3,456 MHz 1658t0 1676 1658, 1 660, 1 662, 1 664, 1 666, 1 668,

1670,1672,1674,1676
6,912 MHz 1660to 1674 1660, 1 662, 1 664, 1 666, 1 668, 1 670,
1672,1674

The measured transmitter centre frequency shall be within £15 ppm of the Nominal Centre Frequency.

4324 Conformance

Conformance tests as defined in clause 5.4.2 shall be carried out.
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4.3.3 Nominal Channel Bandwidth

4331 Definitions

The Nominal Channel Bandwidth B isthe widest band of frequencies, including guard bands, assigned to a transmission
signal.

4.3.3.2 Limit

In general, the Nominal Channel Bandwidth B shall be 1,728 MHz x 2N, where N is an integer value, e.g. 0, 1, 2, ..., N.

Table 3 provides examples.

Table 3: Examples of Nominal Channel Bandwidth B

B
1,728 MHz
3,456 MHz
6,912 MHz

N|R|O|Z

If the equipment supports multiple Nominal Channel Bandwidths B, the equipment may change it during the operation.
If the equipment supports multiple transmitter chains, each of transmitter chains shall meet this requirement.

For equipment operating in the frequency band 1 880 MHz to 1 900 MHz the value of N shall be no greater than 2, so
that the Nominal Channel Bandwidth B is restricted to a maximum of 6,912 MHz.

4.33.3 Conformance

Conformance shall be verified via the spectrum emission mask requirement defined in clause 4.3.4.2.
4.3.4  Transmitter unwanted emissions

434.1 Transmitter unwanted emissions in the spurious domain

43.4.1.1 Definition

Transmitter unwanted emissions in the spurious domain are emissions on afrequency or frequencies immediately
outside the limit of 250 % of the nominal channel bandwidth B above and below the centre frequency of the transmitted
signal emissions.

43412 Limits

The level of transmitter unwanted emissionsin the spurious domain shall not exceed the limits givenin Table 4, where
Fupper shall be at least the 5t harmonic of the upper band edge frequency of the service band (see Table 1 or as defined
in national regulation) the EUT is designed for operation.

In case of equipment with antenna connectors, these limits shall apply to emissions at the antenna port (conducted). For
emissions radiated by the cabinet or emissions radiated by integral antenna equipment (without antenna connectors),
these limits shall bein e.r.p. for emissions below or on 1 GHz and e.i.r.p. for emissions above 1 GHz.
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Table 4: Transmitter unwanted emission limits outside the operational band
based on ERC Recommendation 74-01 [i.1]

Frequency range Maximum power | Measurement bandwidth
9 kHz =f < 87,5 MHz -36 dBm 100 kHz
87,5 MHz = f <118 MHz -54 dBm 100 kHz
118 MHz = f< 174 MHz -36 dBm 100 kHz
174 MHz < f < 230 MHz -54 dBm 100 kHz
230 MHz = f < 470 MHz -36 dBm 100 kHz
470 MHz = f < 694 MHz -54 dBm 100 kHz
694 MHz <f<1 GHz -36 dBm 100 kHz
LGHz<fsF, -30 dBm 1 MHz

NOTE: Applicable radio communication service frequency bands are given in Table 1 or are defined in national
regulation. Operation in 1 880 MHz to 1 900 MHz resultsin Fupper being at least 9,5 GHz.

43.4.1.3 Conformance

Conformance tests as defined in clause 5.4.3.1 shall be carried out.
434.2 Transmitter unwanted emissions in the out of band domain

43.4.2.1 Definition

Transmitter unwanted emissions in the out of band domain are emissions on a frequency or frequencies immediately
outside the nominal channel bandwidth B denoted as Afy5g and are within the limit of 250 % of the nominal channel

bandwidth B above and below the actual centre frequency of the transmitted signal f.
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Figure 1: lllustration of the emission limits outside of the channel edge
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43.4.2.2 Limits

The spectrum emission limits as specified in Table 5 shall apply to frequenciesf =f. , + (B/2 + Afgqg), Which are

starting from the lower or higher edge of the assigned nominal channel with bandwidth B and actual centre frequency
f

ca

Figure 1 provides an illustration of the emission limits outside of the channel edge.

Table 5: Spectrum emission limit for B

Af 5og/MHZ Spectrum emission limit (dBm) Measurement bandwidth
0<AfgogS6%B -10 30 kHz
6% B < Afgog < B -10 1 MHz
B<Afoog<2B -20 1 MHz

NOTE 1: The first measurement point is 15 kHz offset from channel edge (Af,qg) with 30 kHz

measurement bandwidth.
NOTE 2: The first measurement point is 0,5 MHz offset from emission requirement frequency limit with
1 MHz measurement bandwidth.

43.4.2.3 Conformance

Conformance tests as defined in clause 5.4.3.2 shall be carried out.

4.4 Conformance requirements for receiver

441 Receiver Minimum Performance Criterion

The minimum performance criterion shall be a measured bit rate of at least 90 % of the maximum achievable
throughput of the EUT.

For equipment not supporting a throughput test, the minimum performance criterion shall be a Packet Error Rate (PER)
of less than or equal to 10 %.

For equipment that does not support a throughput test and PER test to be performed, the minimum performance
criterion shall be no loss of the wireless transmission function needed for the intended use of the equipment.

Descriptions of tests to the receiver minimum performance criterion are provided in clause 5.3.5.
4.4.2 Receiver Sensitivity

4421 Definition

Recelver sensitivity is the ability to receive a wanted signal at low input power level while providing a pre-determined
level of performance. Receiver sensitivity is defined as.

RXsensitivity = -174 dBM + 10 x 10g(B) + NF + SNR egeq
with:
. NF = noise figure of the receiver in [dB]
o B = nominal channel bandwidth in [Hz], assumed as receiver bandwidth

. SNR eeded = Minimum needed signal-to-noise ratio for a given operation mode in [dB]
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4.42.2 Limit

The receiver sensitivity of the equipment shall be RXgggiiyity < -80 dBm + ¢, where c = 10 x log (B / 1,728 MHZ) and
where B = 1,728 MHz x 2N with N being an integer value starting with 0, see clause 4.3.3.

The receiver minimum performance criterion according to clause 4.4.1 shall be fulfilled at the Rx
for the applicable Nominal Channel Bandwidth B.

sensitivity S gnal level
4423 Conformance

Conformance tests as defined in clause 5.5.1 shall be carried out.
4.4.3  Adjacent Channel Selectivity

4431 Definition

Adjacent Channel Selectivity (ACS) is ameasure of areceiver's ability to receive the wanted signal assigned to its
nominal channel frequency in the presence of an adjacent channel signal interference of power P yoferer 8t @ given

frequency offset Af|;oferer from the centre frequency f., of the nominal channel.

ACSisthe ratio of the receive filter attenuation on the assigned nominal channel frequency to the receive filter
attenuation on the adjacent nominal channel bandwidth B.

4.43.2 Limit

For the operation under each supported nominal channel bandwidth B the performance criterion of clause 4.4.1 shall be
fulfilled, when the received signal and the adjacent channel interfering signal parameters are present as defined in
Table 6, where interference signal and own signal shall have the same transmitted signal bandwidth.

Table 6: Adjacent channel selectivity requirement

Rx Parameter Values Units
Value ¢ c=10xlog (B /1,728 MHz) dB
Wanted signal input level -77+c dBm
Plnterferer -55 dBm
B nierferer Same signal bandwidth as transmitted wanted signal bandwidth | MHz
Aferferer (OffsEL) B MHz
4.4.3.3 Conformance

Conformance tests as defined in clause 5.5.2 shall be carried out.
4.4.4 Receiver out of band blocking

4441 Definition

Receiver out of band blocking is a measure of the capability of the equipment to receive awanted signal on its operating
channel without exceeding a given degradation due to the presence of an unwanted input signal (blocking signal) on
frequencies other than those of the operating bands provided in Table 1 or the operating bands defined in national
regulation.

Out-of-band blocking is defined for an unwanted Continuous Wave (CW) interfering signal falling more than one
adjacent channel below or above the receive band of the equipment. For the first adjacent nominal channel bandwidth B
below or above the receive band the adjacent channel selectivity limitsin clause 4.4.3 apply.

The lowest operating band frequency is Bandq,, e @nd the highest operating band frequency is Bandyigp, gqge for the
applicable service band as givenin Table 1 or in national regulation.
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Figure 2: lllustration of out of band blocking requirements
4,442 Limit

For the operation under each supported nominal channel with nominal channel bandwidth B the performance criterion
of clause 4.4.1 shall be fulfilled, when the received signal and the interfering signal parameters are present as defined in
Table 7, where Fuppe|r shall be at least the 5th harmonic of the upper band edge frequency of the service band (see

Table 1 or in national regulation) the EUT is designed for operation.

The requirement specified in Table 7 for the frequency ranges 1, 2 and 3 allowsto identify up to a number of

max(24,8 x (B / 1,728 MHz)) spurious response frequencies in each assigned frequency channel when measured using a
1 MHz step size. For these identified spurious response frequencies, only the requirements of clause 4.4.5 are
applicable.

Table 7: Out of band blocking requirement

Rx Parameter Values Units
Value ¢ c=10xlog (B /1,728 MHz). dB
Wanted signal input level -77+c dBm
finterferer Of CW Range 1 Range 2 Range 3
Band,,,, edge " 15 Band,,,, edge 60 Band,,,, edge 85 MHz
Band,;,, ¢qge - 60 Band,,, ¢qge - 85 down to 1 MHz
Bandigh egge + 15 Bandigh gge * 60 Bandigh egge * 85 MHz
Bandhigh edge * 60 Bandhigh edge * 85 up to Fupper
Pinterferer -44 -30 -15 dBm

NOTE: Applicable radio communication service frequency bands are given in Table 1 or in national regulation.
Operation in 1 880 MHz to 1 900 MHz resultsin F,,. being at least 9,5 GHz.

4.4.4.3 Conformance

Conformance tests as defined in clause 5.5.3 shall be carried out.
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4.45  Spurious response

4451 Definition

Spurious response is a measure of the receiver's ability to receive a wanted signal on its assigned channel frequency
without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other frequency
at which aresponse is obtained, i.e. on spurious response frequencies as identified in clause 4.4.4.

4.45.2 Limit

For the operation under each supported nominal channel with nominal channel bandwidth B the performance criterion
of clause 4.4.1 shall be fulfilled, when the received signal and the interfering signal parameters are present as defined in
Table 8.

Table 8: Receiver spurious response requirement

Rx Parameter Values Units
Value ¢ c=10xlog (B/1,728 MHz) dB
Wanted signal input level -77+c dBm
finterferer OF CW Spurious response frequencies
Pinten‘erer -44 dBm
4.45.3 Conformance

Conformance tests as defined in clause 5.5.4 shall be carried out.
4.4.6 Receiver Intermodulation

4.46.1 Definition
Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted signal on its

assigned channel frequency in the presence of two or more interfering signals which have a specific frequency
relationship to the wanted signal.

4.4.6.2 Limit
For the operation under each supported nominal channel with nominal channel bandwidth B the receiver minimum

performance criterion according to clause 4.4.1 shall be fulfilled at the presence of two interfering signals as defined in
Table 9.

Table 9: Test parameters for Wideband intermodulation

Rx Parameter Values Units
Value ¢ c=10xlog (B /1,728 MHz) dB
Wanted signal input level -77+c dBm
I:)imerferer 1 (Cw) -46 dBm
Pinterterer 2(Modulated) -46 dBm
Binterterer 2 Same as wanted signal MHz
finterferer 1(0ffs€Y) +2xB MHz
fInterferer Z(Offset) 2% flnten‘erer l(offset) MHz
4.4.6.3 Conformance

Conformance tests as defined in clause 5.5.5 shall be carried out.
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4.4.7 Receiver unwanted emissions in the spurious domain

4471 Definition

The spurious emissions power is the power of emissions generated or amplified in areceiver that appear at the RD
antenna connector or emitted by the antenna.

Spurious emissions include harmonic emissions, parasitic emissions, intermodulation products and frequency
conversion products.

4.4.7.2 Limit

The measured spurious emission power shall not exceed the limits of Table 10, where Fuppe|r shall be at least the 5t
harmonic of the upper band edge frequency of the service band the EUT is designed for operation.

NOTE: Applicable radio communication service frequency bands are given in Table 1 or in national regulation.
Operationin 1 880 MHz to 1 900 MHz resultsin F,¢ being at least 9,5 GHz.

Table 10: Limits for receiver spurious emissions based on
ERC Recommendation 74-01 [i.1]

Frequency range Measurement bandwidth Maximum power

9kHz<f<1GHz 100 kHz -57 dBm

1GHz<f< Fupper 1 MHz -47 dBm
4.4.7.3 Conformance

Conformance test as defined in clause 5.5.6 shall be carried out.

4.5 Conformance requirements on Channel Access

451 General

451.1 Requirements
The EUT (radio device) may support FT mode and PT mode, or only FT mode, or only PT mode.

The EUT (radio device) shall support random access operation whereas the support of scheduled data transfer operation
is dependent on the capabilities of the EUT.

45.1.2 Conformance
Requirements on the channel access of an EUT in FT mode are specified in clause 4.5.2.
Additional requirements for random access operation are specified in clause 4.5.3 (PT mode).

Additional requirements for the support of scheduled data transfer operation are specified in clause 4.5.4 (FT mode) and
clause 4.5.5 (PT mode).

Additional requirements on the maximum transmission time of aradio device are specified in clause 4.5.6.
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45.2 Channel Access of a Radio Device in FT mode

4521 Definition

An EUT (radio device) in FT mode scans the radio frequency channels and selects operating channels for its
transmission from a service band givenin Table 1 or in national regulation.

The measured values are categorized according to Table 11 into channel categories named "Free", "Possible", and
"Busy".

The RSS_THRESHOLD_MIN and RSSI_THRESHOLD_MAX values are defined in ETSI TS 103 636-4 [1].

Table 11: Channel status categories

Channel status Measured RSSI-1 value in [dBm]
categories
Free max(RSSI-1) < RSSI_THRESHOLD_MIN
Possible RSSI_THRESHOLD_MIN < max(RSSI-1) < RSSI_THRESHOLD MAX
Busy max(RSSI-1) > RSSI THRESHOLD MAX
45.2.2 Requirements

The present clause shall apply to an EUT which supports FT mode.

The EUT in FT mode shall scan the operating radio frequency channels and measure their receiver signal RSSI-1
values.

The EUT in FT mode shall select operating channel(s) from the "Free" category and if none such is available from the
"Possible" category and if not possible it may select from the "Busy" channel category only if no other choiceis
available asoutlined in clause 4.5.2.1.

The EUT in FT mode shall transmit in the selected operating channel(s).

4523 Conformance

Conformance tests as defined in clause 5.6.2 shall be carried out.

45.3 Channel Access of a Radio Device in PT mode and Random Access

453.1 Definition

A companion radio device in FT mode is configured to broadcast random access resource allocationsin a beacon
transmission on one of the available channels of a service band given in Table 1 or in national regulation.

An EUT (radio device) operating in PT mode monitors and decodes the beacon transmissions of the companion device
operating in FT mode. An EUT in PT mode performs random access transmissions accordingly. The companion device
in FT mode transmits beacons according to clauses 5.1.5 and 5.3 in ETSI TS 103 636-4 [1].

45.3.2 Requirements

The present clause shall apply to an EUT which supports PT mode.

The EUT in PT mode shall scan and select the companion device to initiate communication with companion devicein
FT mode asdefined in ETSI TS 103 636-4 [1], clause 5.1.4. An EUT in PT mode shall perform random access as
defined in ETSI TS 103 636-4 [1], clause 5.3.

The EUT operating in PT mode shall transmit only on the operating channel instructed by the companion device
operating in FT mode.
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The EUT in PT mode shall monitor the companion device in FT mode and:

1) TheEUT in PT mode shall cease its transmission on the operating channel of the companion devicein FT
mode within 10 seconds after having received instruction (e.g. revoking of resources, changing operating
channel) from the companion device in FT mode.

2) TheEUT in PT mode shall cease its transmission on the operating channel of the companion devicein FT
mode within 30 seconds after losing its connection to the companion devicein FT mode.

4533 Conformance

Conformance tests as defined in clause 5.6.3 shall be carried out.
45.4 Channel Access of Radio Device in FT mode for Scheduled Access

4541 Definition

An EUT (radio device) in FT mode had performed steps defined in clause 4.5.2 for selecting the operating channel and
in clause 4.5.3 for providing random access informeation.

An EUT (radio device) operating in FT mode and supporting scheduled data transfer assigns and informs the
companion device in PT mode of resources for scheduled data transfer as defined in ETSI TS 103 636-4 [1], clause 5.4.
454.2 Requirements

The present clause shall apply to an EUT which supports both FT mode and scheduled data transfer.

The EUT operating in FT mode shall assign and inform the companion device in PT mode of resources for scheduled
data transfer to enable PT operation.

The EUT in PT mode may start operation on the assigned resources.

4543 Conformance

Conformance tests as defined in clause 5.6.4 shall be carried out.
45.5 Channel Access of Radio Device in PT mode for Scheduled Access

4551 Definition

An EUT (radio device) operating in PT mode monitors and decodes the beacon transmissions of the companion device
operating in FT mode. An EUT in PT mode performs scheduled access transmissions accordingly. The companion
device in FT mode transmits beacons according to clauses 5.1.5in ETSI TS 103 636-4 [1] and employs the scheduled
resources as defined in ETSI TS 103 636-4 [1], clause 5.4.

A companion radio device in FT mode is configured to broadcast random access resource allocations in beacon
transmission on one of the available channels of a service band givenin Table 1 or in national regulation.

An EUT in PT mode shall scan and select the companion device to initiate communication with companion devicein
FT mode as defined in ETSI TS 103 636-4 [1], clause 5.1.4. An EUT (radio device) in PT mode shall perform random
access as defined in ETSI TS 103 636-4 [1], clause 5.3.

455.2 Requirements
The present clause shall apply to an EUT which supports both PT mode and scheduled data transfer.
A companion radio device in FT mode is configured to provide information on scheduled resources.

The EUT in PT mode shall perform scheduled access as defined in ETSI TS 103 636-4 [1], clause 5.4.
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The EUT operating in PT mode is monitoring and decoding the transmissions of the companion device operating in FT
mode. The transmissions of the companion device shall contain information on resources for scheduled data transfer.
The EUT in PT mode shall perform a scheduled data transfer accordingly.

The EUT operating in PT mode shall transmit on scheduled resources and it may transmit on random access resources
instructed by the companion device operating in FT mode. An EUT in PT mode may not transmit in all scheduled
resources.

The EUT in PT mode shall monitor the companion device in FT mode and:

1) TheEUT in PT mode shall cease its transmission on operating channel of the companion devicein FT mode
within 10 seconds after having received instruction (e.g. revoking of resources, changing operating channel)
from the companion device in FT mode.

2) TheEUT in PT mode shall ceaseits transmission on the operating channel of the companion devicein FT
mode within 10 seconds after losing its connection to the companion devicein FT mode.

4553 Conformance

Conformance tests as defined in clause 5.6.5 shall be carried out.
45.6 Maximum Transmission Time of a Radio Device

456.1 Definition

The Maximum Transmission Time is the maximum duration of al transmission(s) of an EUT (radio device) ina 10 ms
interval.

Short control signalling (e.g. ACK/NACK of the HARQ process) is not counted.

45.6.2 Requirements
The Maximum Transmission Time of the EUT shall be no greater than 23/24 x 10 msin a 10 msinterval.

For operationin 1 880 MHz - 1 900 MHz and in case of operation with aNominal Channel Bandwidth of
B = 6,912 MHz, the Maximum Transmission Time of the EUT shall be no greater than 18/24 x 10 msina10 ms
interval.

Theidle period(s) after transmission(s) should be configured in away so that obtaining feedback from the receiving
sideis possible for the radio device considering the different numerologies.

456.3 Conformance

Conformance tests as defined in clause 5.6.6 shall be carried out.

5 Testing for compliance with technical requirements

5.1 Environmental conditions for testing

51.1 General

Tests defined in the present document shall be carried out at representative points within the boundary limits of the
operational environmental profile defined by its intended use.

Where technical performance varies subject to environmental conditions, tests shall be carried out under a sufficient
variety of environmental conditions (within the boundary limits of the operational environmental profile defined by its
intended use) to give confidence of compliance for the affected technical requirements.
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For each test defined in the present document, the environmental condition(s) at which the test has to be performed is
specified in the clause on test conditions for that particular test.

51.2 Normal test conditions

5.1.2.1 Normal temperature and humidity

The normal temperature and humidity conditions for tests shall be any convenient combination of temperature and
humidity within the following ranges:

. temperature: +15 °C to +35 °C;
e relative humidity: 20 % to 75 % (non-condensing).
The actual values during the tests shall be recorded.

5.1.2.2 Normal power source

The normal test voltage for the equipment shall be the nominal voltage for which the equipment is designed.

513 Extreme test conditions

If testsin the present document need to be repeated at extreme temperatures and/or relative humidity it will be
specifically mentioned in the test method.

When that is the case, measurements shall be made over the extremes of the operating temperature range and/or relative
humidity as defined in the product information, see clause 5.3.1 item 1 c).

For equipment intended for outdoor use, the temperature conditions for tests shall be at least a minimum of -20 °C and
at least a maximum of +45 °C.

5.2 Interpretation of the measurement results

Theinterpretation of the results recorded in atest report for the measurements described in the present document shall
be asfollows:

. the measured value related to the corresponding limit will be used to decide whether an equipment meets the
requirements of the present document;

e thevalue of the measurement uncertainty for the measurement of each parameter shall be included in the test
report.

Informative valuesin Table A.1 can be used for the interpretation of the results.

5.3 Definition of other test conditions

5.3.1 Product information for testing

The information requested in the present clause shall be included in the test report. Thisinformation is required in order
to carry out the test suites and/or to declare compliance to technical requirements (e.g. technical reguirements for which
no conformance test isincluded in the present document):

1) ingenera:
a)  whether the equipment is FT only, PT only, or both PT and FT mode capable;
b)  whether the equipment provides means to establish or support scheduled data transmissions;

¢) theapplicable operationa environmental profile(s);
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the applicable power source; e.g. battery, internal, or external supply;
whether the equipment is stand-al one equipment, combined equipment, or multi-radio equipment;

the applicable test setup(s), if special information or instructions are required to improve testability, such
asradio configuration parameters impacting the device activity such as beacons transmission intervals;

for each of the tests to be performed, the proposed normal and/or worst case operational mode (e.g.
power settings, modulation, antennas, etc.) with respect to the test being performed and the intended use
of the equipment;

the applicable test fixture(s), if required;

2)  with regardsto antenna

a)
b)
0)

whether the antenna(s) is/are integral or dedicated antenna(s);
the antenna gain, if applicable;

whether the equipment is for use with multiple antennas and if so, information on the applicable
configuration for testing;

3) withregardsto transmitter or transmitting part of transceiver:

a)
b)
c)
d)
€)
f)
9)

the start and stop frequencies of the tuning range(s) supported by the equipment;
the channel bandwidth(s) supported by the equipment;

the centre frequencies supported by the equipment;

the maximum transmit power e.i.r.p. of the equipment;

whether a companion device isrequired to initiate transmissions;

whether simultaneous transmission in one or more channels is used;

the transmitter operational modes reaching the conditions as stated in clause 5.3.3;

4)  withregardsto receiver or receiving part of transceiver:

a)
b)

0)

5.3.2

5.3.2.1

the start and stop frequencies of the frequency range(s) supported by the equipment;
the channel bandwidth(s) supported by the equipment;

the receiver operational mode reaching the conditions as stated in clause 5.3.3.

Test signals

Overview

Test signals and operational modes of an EUT used in the test procedures for essential radio test suitesare givenin

Table 12.
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Table 12: Overview of Test Signal(s) and EUT operational Mode(s)

Test Clause Test signal(s) EUT operational Modes(s)
Transmitter RF Output Power 431 5.3.3.1
Nominal Centre Frequencies 4.3.2 5.3.3.1
Nominal Channel Bandwidth 4.3.3 5.3.3.1
Transmitter unwanted emissions in the 43.4.1
spurious domain
Transmitter unwanted emissions in the out of 4.3.4.2
band domain
Receiver Sensitivity 4.4.2 5331
Adjacent Channel selectivity 4.4.3 5.3.2.2 5.3.3.1
Receiver out of band blocking 4.4.4 Continuous Wave (CW) 5.3.3.1
Spurious response 4.4.5 Continuous Wave (CW) 5.3.3.1
Receiver Intermodulation 4.4.6 Continuous Wave (CW) 5.33.1

and 5.3.2.2

Receiver unwanted emissions in the spurious 447 5.3.2.2 5.3.3.1
domain
Channel Access 45.1 5.3.2.3 5.3.3.1
Channel Access of radio device in FT mode 45.2 5.3.2.3 5.3.3.1
Channel Access of radio device in PT mode 45.3 5.3.2.3 5.3.3.1
and Random Access
Channel Access of radio device in FT mode for 45.4 5.3.2.3 5.3.3.1
Scheduled Access
Channel Access of radio device in PT mode 455 5.3.2.3 5.3.3.1
for Scheduled Access
Maximum Transmission Time of a Radio 4.5.6 5.3.3.1
Device
5.3.2.2 Interfering signal for receiver performance tests

The interference signal used for receiver adjacent channel selectivity test is aband limited noise signal with same
bandwidth as the transmitted signal bandwidth of wanted signal as defined in ETSI TS 103 636-2 [i.9] and having a

100 % duty cycle.
The flatness, bandwidth and power spectral density of the interference signal can be verified with the following
procedure.
Connect the signal generator for generating the interference signal to a spectrum analyser and use the settings given in
Table 13.
Table 13: Spectrum analyser settings
Parameter Settings
Centre Frequency Equal to the channel frequency to be tested
Span 2 x the Nominal Channel Bandwidth
Resolution BW 30 kHz
Video BW 3 x the Resolution BW
Sweep Points 2 x the Span divided by the Resolution BW; for spectrum analysers not
supporting this number of sweep points, the frequency band may be segmented
Detector Peak
Trace Mode Trace Averaging
Number of sweeps Sufficient to let the signal stabilize
Sweep time Auto

The level of interference signal can be measured with a spectrum analyser using the settings given in Table 14.
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Table 14: Spectrum analyser settings

Parameter Settings
Centre Frequency Equal to the channel frequency to be tested
Span Zero
Resolution BW 1 MHz
Video BW 3 x the Resolution BW
Detector RMS
Trace Mode Clear Write
Number of sweeps Single
Sweep time 1 second
NOTE:  The measured power bandwidth conversion [10 x log(transmission bandwidth
(MHz)/1 MHz)] to the defined test signal bandwidth shall be performed.

5.3.2.3 AWGN Interference signal used for Channel Access Tests

Theinference signal used in the channel access tests described in clauses 5.6.2 to 5.6.5 shall be aband limited noise
signal with a 100 % duty cycle. The 99 % bandwidth (the bandwidth containing 99 % of the power) of this inference
signal shall be able to cover 50 % of the applicable operating band given in Table 1. The power difference between the
lowest and highest nominal channel shall be in maximum 4 dB.

The flatness, bandwidth and power spectral density of the interference signal can be verified with the following
procedure.

Connect the signal generator for generating the interference signal to a spectrum analyser and use the settings given in
Table 15.

Table 15: Spectrum analyser settings

Parameter Settings
Centre Frequency Equal to the channel frequency to be tested
Span 2 x the Nominal Channel Bandwidth
Resolution BW 300 kHz
Video BW 3 x the Resolution BW
Sweep Points 2 x the Span divided by the Resolution BW; for spectrum analysers not
supporting this number of sweep points, the frequency band may be segmented
Detector Peak
Trace Mode Trace Averaging
Number of sweeps Sufficient to let the signal stabilize
Sweep time Auto

Thelevel of interference signal can be measured with a spectrum analyser using the settings given in Table 16.

Table 16: Spectrum analyser settings

Parameter Settings
Centre Frequency Equal to the channel frequency to be tested
Span Zero
Resolution BW 1 MHz
Video BW 3 x the Resolution BW
Detector RMS
Trace Mode Clear Write
Number of sweeps Single
Sweep time 1 second
NOTE: The measured power bandwidth conversion [10 x log(transmission bandwidth
(MHz)/1 MH2)] to the defined test signal bandwidth shall be performed.
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5.3.3 Test operational modes

5.3.3.1 Device under representative test signal

An operational mode with areliable and fixed physical layer configuration shall be provided in the product information
(see clause 5.3.1). Physical layer configurations based on BPSK shall be excluded.

This operational mode shall ensure atransmitter activity in aperiod of 10 msto the maximum extent the deviceis
supporting.

Table B.1 provides information on a representative mode considering a physical layer configuration supported by ETSI
TS 103 636 [i.8].
534 Antennas

5.34.1 Integrated and dedicated antennas

The equipment can have either integral antennas or dedicated antennas. Dedicated antennas, further referred to as
dedicated external antennas, are antennas that are physically external to the equipment and are assessed in combination
with the equipment against the requirements in the present document. It should be noted that assessment does not
necessarily lead to testing.

An antenna assembly referred to in the present document is understood as the combination of the antenna (integral or
dedicated), its coaxial cable and if applicable, its antenna connector and associated switching components. The gain of
an antenna assembly G in dBi, does not include the additional gain that may result out of beamforming techniques.
Smart antenna systems may use beamforming techniques which may result in additional (antenna) gain. This
beamforming gain Y is specified in dB.

Although the measurement methods in the present document allow conducted measurements to be performed, it should
be noted that the equipment together with al its intended antenna assemblies shall comply with the applicable technical
requirements defined in the present document.

5.3.5 Tests of the receiver performance criterion

5351 General

The receiver performance shall be measured using a fixed physical layer configuration providing the reliable,
representative transmission (see clause 5.3.3.1) the EUT supports.

The test criterion provided in clause 5.3.5.3 shall be applicable only for equipment that does not support performing
receiver statistical testing as given in clause 5.3.5.2.

5.3.5.2 Receiver statistical testing

The reference for statistical testing is the maximum achievable throughput of the EUT using a fixed physical layer
configuration.

The receiver statistical testing is done according to the clause E.1.

5.3.5.3 Receiver no loss of the wireless transmission function testing

Theloss of the wireless transmission function needed for the intended use of equipment should be objectively
observable and reproducible by adding or removing attenuation to/from the transmission path.

The receiver no loss of wireless transmission testing is done according to clause E.2.
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5.3.6 Presentation of equipment

Stand-alone equipment shall be tested against all requirements of the present document. For testing combined or
multi-radio equipment against the requirements of the present document, specific guidanceis given by ETSI
EG 203 367 [i.2], clause 6.

The product information (see clause 5.3.1) shall state whether the equipment is stand-al one equipment, combined
equipment or multi-radio equipment.

53.7 Conducted measurements, radiated measurements, relative
measurements

Unless otherwise specified, either conducted or radiated measurements may be used.
For integral antenna equipment, connectors may be provided to allow conducted measurements to be performed.

In the case of integral antenna equipment that has no antenna connector(s), the manufacturer may be required to supply
atest fixture, to allow relative measurements to be made. Thetest fixture and its use are further described in clause C.4.

54 Method of measurement for transmitters

54.1 Transmitter RF Output Power

5411 Test conditions

The conformance requirementsin clause 4.3.1 shall be verified. The measurements on the lowest, the middle, and
highest channel on which the equipment can operate shall be recorded.

These measurements shall be performed under normal test conditions (see clause 5.1.2) and extreme test conditions (see
clause 5.1.3).

The measurements shall be performed with the operational mode specified in clause 5.3.3.1.
The EUT shall transmit with its maximum RF output power.

The gain of the antenna assembly G in dBi, does not include the additional gain that may result out of beamforming
technigues. Smart antenna systems may use beamforming techniques which may result in additiona (antenna) gain.
Thisbeamforming gain'Y is specified in dB.

54.1.2 Test method
541.2.1 Conducted measurement
541211 Introduction

In case of conducted measurements, the transmitter shall be connected to the measuring equipment. The RF power as
defined in clause 4.3.1.2 shall be measured and recorded.

The reference transmitter test setup is shown in Figure 3.
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Figure 3: Reference setup for transmitter RF output power testing

54.1.21.2 RF Output Power

The test procedure shall be asfollows:

Step 1:

. Use afast power sensor with a minimum sensitivity of -40 dBm and capable of minimum 1 MS/s.

. Use the following settings:

- Sample speed 1 MS/s or faster.

- The samples shall represent the RM'S power of the signal.

- Measurement duration: At least 10 bursts shall be fully captured.

Step 2:

e For conducted measurements on devices with one transmit chain:

- Connect the power sensor to the transmit port, sample the transmit signal and store the raw data. Use

these stored samplesin all following steps.

e  For conducted measurements on devices with multiple transmit chains:

- Connect one power sensor to each transmit port for a synchronous measurement on all transmit ports.

- Trigger the power sensors so that they start sampling at the same time. Make sure the time difference
between the samples of all sensorsislessthan 500 ns.

- For each individual sampling point (time domain), sum the coincident power samples of all ports and

store them. Use these summed samples as the new stored data set.

Step 3:

. Find the start and stop times of each burst in the stored measurement samples:

- The start and stop times are defined as the points where the power is at least 30 dB below the highest
value of the stored samplesin step 2.

- In case of radiated measurements, the sensitivity of the power sensor might be insufficient, so that the
value of 30 dB may need to be reduced appropriately.
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Step 4

. Between the start and stop times of each individual burst calculate the RM S power over the burst using the
formula below. The start and stop points shall be included. Save these Py, 4 values, as well as the start and

stop times for each burst:
1 &
P = 3¢ 2 P
with k being the total number of samples and n the actual sample number.
Step 5:
. The highest of all Py, values (value A in dBm) will be used for maximum e.i.r.p. calculations.
Step 6:
e Add the (stated) antenna assembly gain G in dBi of the individual antenna.

. In case of smart antenna systems operating in mode with beamforming (see clause 5.3.4), add the additional
beamforming gain Y in dB.

. If more than one antenna assembly is intended for this power setting, the maximum overall antenna gain (G or
G +Y) shal be used.

e  TheRF Output Power (P,,;) shall be calculated using the formula bel ow:
Put=A+G+Y

. Thisvalue shall not exceed the limit given in clause 4.3.1.2 and shall be recorded in the test report.

541.2.2 Radiated measurement

Radiated measurements shall only be used for an EUT with integral antenna(s) and without atemporary antenna
connector(s)/test fixture.

The test set up as described in annex C shall be used with a power sensor connected to the measurement antenna.

The test procedure is as described under clause 5.4.1.2.1.
5.4.2 Nominal Centre Frequencies

5421 Test Conditions

The conformance requirements in clause 4.3.2 shall be verified under normal test conditions (see clause 5.1.2) and
extreme test conditions (see clause 5.1.3).

The EUT shall be configured to operate at anormal RF Output Power level. In addition, the EUT shall be configured to
operate on a single channel.

In case of conducted measurements on smart antenna systems (devices with multiple transmit chains) the measurements
shall be performed on only one of the active transmit chains.

An reference test setup for measurement is shown in Figure 4.
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Figure 4: Reference setup for nominal centre frequency testing

5.4.2.2 Test Method
5.4.2.2.1 Conducted measurement
542211 Equipment operating without modulation

This test method requires that the EUT can be operated in an unmodulated test mode.

The EUT shall be connected to a suitable frequency measuring device (e.g. a frequency counter or a spectrum analyser)
and operated in an unmodulated mode. The EUT is controlled via optional controlling interface during the test without
the companion device.

The measured centre frequency shall meet the requirements defined in clause 4.3.2.2.

542212 Equipment operating with modulation
This method is an aternative to the above method in case the EUT is not tested in an unmodul ated mode.

The EUT shall be connected to a vector signal analyser capable of analysing DECT-2020 NR transmission signal. The
EUT shall transmit periodic test transmission signal defined in Table B.1. Vector signal analyser shall record the
modulated signal and report the modulated signal centre frequency.

The measured centre frequency shall meet the requirements defined in clause 4.3.2.2.

542272 Radiated measurement

Radiated measurements shall only be used for an EUT with integral antenna(s) and without atemporary antenna
connector(s)/test fixture.

The test set up as described in annex C shall be used with a vector signal analyser connected to the measurement
antenna.

The test procedure is as described under clause 5.4.2.2.1.
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543 Transmitter unwanted emissions

5431 Transmitter unwanted emissions in the spurious domain

54311 Test Conditions
These measurements shall only be performed at normal test conditions.
Thelevel of spurious emissions shall be measured as, either:

a) their power in a specified load (conducted spurious emissions) and their effective radiated power when
radiated by the cabinet or structure of the equipment (cabinet radiation); or

b) their effective radiated power when radiated by cabinet and antennain case of integral antenna equipment with
No antenna connectors.

The measurement shall be performed at the lowest and the highest channel on which the equipment can operate. These
operating channels shall be recorded.

The egquipment shall be configured to operate under its worst-case situation with respect to output power.

If the equipment can operate with different Nominal Channel Bandwidths, then the equipment shall be configured to
operate under its worst-case situation with respect to spurious emissions.

5.4.3.1.2 Test Method
543.1.2.1 Conducted measurement
5431.2.11 Pre-scan

The reference test setup is described in Figure 4.
The EUT shall be connected to a spectrum analyser capable of RF power measurements.
This pre-scan test procedure shall be used to identify potential unwanted emissions of the EUT.

The sensitivity of the spectrum analyser should be such that the noise floor is at least 12 dB below the limits givenin
clause 4.3.4.1.2.

Step 1:

e  Theunwanted emissions over the range 30 MHz to 1 000 MHz shall be identified. For the spectrum analyser
use the settings givenin Table 17.

Table 17: Spectrum analyser settings

Parameter Settings
Resolution bandwidth 100 kHz
Video bandwidth 300 kHz
Filter mode Channel
Detector mode Peak
Trace Mode Max Hold
Sweep Points =9 700 (see note)
Sweep time The sweep time shall be sufficiently long, such that for each 100 kHz
frequency step, the measurement time is greater than two transmissions of
the EUT
NOTE:  For spectrum analysers not supporting this number of sweep points, the frequency band may be
segmented. For spectrum analysers capable of supporting twice this number of sweep points, the
frequency adjustment in clause 5.4.3.1.2.1.2 (step 1, last point on adjusting the frequency) may be
omitted.
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e  Allow thetrace to stabilize. Any emissions identified that are above or have a margin of less than 6 dB to the
limits given in clause 4.3.4.1.2 shall be individually measured using the procedure in clause 5.4.3.1.2.1.2 and
shall not exceed the limits givenin clause 4.3.4.1.2.

Step 2:

e Theunwanted emissions over the range 1 000 MHz to F ., defined in clause 4.3.4 shall be identified. For the
spectrum analyser use the settings givenin Table 18.

Table 18: Spectrum analyser settings

Parameter Settings
Resolution bandwidth 1 MHz
Video bandwidth 3 MHz
Filter mode Channel
Detector mode Peak
Trace Mode Max Hold
Sweep points = 8 500 (see note)
Sweep time The sweep time shall be sufficiently long, such that for each 1 MHz
frequency step, the measurement time is greater than two transmissions of
the EUT
NOTE:  For spectrum analysers not supporting this number of sweep points, the frequency band may be
segmented. For spectrum analysers capable of supporting twice this number of sweep points, the
frequency adjustment in clause 5.4.3.1.2.1.2 (step 1, last point on adjusting the frequency) may be
omitted.

. Allow the trace to stabilize. Any emissions identified that are above or have a margin of lessthan 6 dB the
limits given in clause 4.3.4.1.2 shall be individually measured using the procedure in clause 5.4.3.1.2.1.2 and
shall not exceed the limits givenin clause 4.3.4.1.2.

54.3.1.21.2 Measurement of the emissions identified during the pre-scan
The limits for transmitter unwanted emissionsin clause 4.3.4.1.2 refer to average power levels.

The steps below shall be used to accurately measure the individual unwanted emissions identified during the pre-scan
measurements above.

Periodic transmit signals:

For periodic transmit signals, the measurement shall be made only over the "on" part of the burst.

Step 1:
. The level of the emissions shall be measured in the time domain, using the spectrum analyser settings givenin
Table 19.
Table 19: Spectrum analyser settings
Parameter Settings
Centre Frequency Frequency of emission identified during the pre-scan
RBW 100 kHz (< 1 GHz) / 1 MHz (> 1 GHz)
VBW 300 kHz (< 1 GHz) / 3 MHz (> 1 GHz)
Filter mode Channel
Frequency Span 0 Hz
Sweep mode Single Sweep
Sweep Time Suitable to capture one transmission burst. Additional measurements may be needed to
identify the length of the transmission burst. In case of continuous signals, the Sweep
Time shall be set to 30 ms
Sweep points Sweep time [us] / 1 ps with a maximum of 30 000
Trigger Video (burst signals) or Manual (continuous signals)
Detector RMS
Trace Mode Clear/Write
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e Adjust the centre frequency (fine tune) to capture the highest level of one burst of the emission to be measured.

Thisfine tuning can be omitted for spectrum analysers capable of supporting twice this number of sweep
points required in step 2 and step 3 from the pre-scan procedure in clause 5.4.3.1.2.1.2.

Step 2:
. Adjust the trigger level to select the transmissions with the highest power level.

. Set awindow (start and stop lines) to match with the start and end of the burst and in which the RMS power
shall be measured using the Time Domain Power function. If the spurious emission to be measured isa
continuous signal, the measurement window shall be set to match the start and stop times of the sweep.

e  Seclect RMS power to be measured within the selected window and note the result which is the RM S power of
this particular spurious emission. This value shall not exceed applicable limit provided by clause 4.3.4.1.2.

Repeat this procedure for every emission identified during the pre-scan. The values and companion frequencies shall be
recorded.

In case of conducted measurements on smart antenna systems (equipment with multiple transmit chains), the
measurements shall be repeated for each of the active transmit chains. The applicable limits shall be evaluated using
either of the options given below:

. Option 1 (preferred): the results for each of the transmit chains for the companion 1 MHz segments shall be
added and evaluated as not exceeding the limits provided in clause 4.3.4.1.2.

. Option 2: the results for each of the transmit chains shall be individually evaluated as not exceeding the limits
provided in clause 4.3.4.1.2 after these limits have been reduced by 10 x log (T,) (number of active transmit

chains).
543.1.2.2 Radiated measurement

Radiated measurements shall only be used for an EUT with integral antenna(s) and without a temporary antenna
connector(s)/test fixture.

The test set up as described in annex C shall be used with a spectrum analyser connected to the measurement antenna.

The test procedure is as described under clause 5.4.3.1.2.1.
5.43.2 Transmitter unwanted emissions in the out of band domain

54321 Test Conditions

The conformance requirements in clause 4.3.4.2.2 shall be verified only under normal operating conditions, and when
operating on those channels and channel bandwidths provided by clause 5.3.1.

The egquipment shall be configured to operate under its worst case situation with respect to unwanted emissions within
the operating band and nominal channel bandwidth B.

For EUT without an integral antenna and for an EUT with an integral antenna but with atemporary antenna
connector(s), conducted measurements should be performed. Alternatively, if the EUT has an integral antenna(s), but no
temporary antenna connector(s), radiated measurements may be used.

In case of conducted measurements on smart antenna systems (devices with multiple transmit chains) operating in a
mode with more than one transmit chain being active simultaneously, measurements shall only be performed on one of
the transmit chains (antenna outputs), but one after the other.

5.4.3.2.2 Test Method

543.2.2.1 Conducted measurement

The test setup is according to Figure 3.
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Step 1:  Determination of the average power level.

. For the spectrum analyser use the settings given in Table 20.

Table 20: Spectrum analyser settings

Parameter Settings
Resolution bandwidth 30 kHz or 1 MHz, see clause 4.3.4.2.2, Table 5
Video bandwidth 3 x RBW
Filter mode Channel
Detector mode RMS
Trace Mode Average
Sweep time The sweep time shall be sufficiently long, the measurement time is greater than two
transmissions of the EUT
Centre Frequency Centre frequency of the channel being tested
Span 2 x Nominal Channel Bandwidth
NOTE: As a general rule, the resolution bandwidth of the measurement equipment should be equal to
the measurement bandwidth. However, to improve measurement accuracy, sensitivity and
efficiency, the resolution bandwidth can be smaller than the measurement bandwidth. When the
resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated
over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the
measurement bandwidth.

e  Adjust the frequency range of the spectrum analyser to allow the measurement to be performed in frequencies
as defined in Table 1. No other parameter of the spectrum analyser should be changed.

Step 2:

e  Assure the measured power of the active transmission ON period defined in clause 6.5.3 of ETS
TS 103 636-2 [i.9] of the EUT is not exceeding the limits defined in clause 4.3.4.2.2.

54.3.2.2.2 Radiated measurement

Radiated measurements shall only be used for an EUT with integral antenna(s) and without a temporary antenna
connector(s)/test fixture.

The test set up as described in annex C shall be used with a spectrum analyser connected to the measurement antenna.

The test procedure is as described under clause 5.4.3.2.2.1.

5.5 Method of measurement for receiver

55.1 Receiver Sensitivity

5511 Test Conditions

See clause 5.3 for the environmental test conditions. These measurements shall only be performed at normal test
conditions.

The test for conformance requirements defined in clause 4.4.2.2 shall be verified at lowest and highest channels of
operating band.

The EUT shall use the operational mode and performance criterion as defined in clause 5.3.5.

If the equipment can be configured to operate with different Nominal Channel Bandwidths and different data rates, then
the combination of the smallest channel bandwidth and the lowest data rate for this channel bandwidth which still

allows the equipment to operate as intended shall be used. This mode of operation shall be aligned with the performance
criteriadefined in clause 4.4.1.

It shall be verified that the minimum performance criteria are achieved during the receiver sensitivity test.
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55.1.2 Test Method

55.1.2.1 Conducted measurement

In case adevice is using multiple receive chains only one chain needs to be tested. All other receiver inputs shall be
terminated appropriately, e.g. a50 Ohm termination if a matching circuit to thisimpedance isimplemented.

Figure 5 shows the reference test setup for performing the receiver sensitivity test. The companion device and EUT may
require appropriate shielding or may need to be put in a shielded room to prevent it may have a negative impact on the
measurement. The companion device transmitter output power shall be at least 20 dB lower than the EUT transmitted
power to ensure areliable communication from EUT to companion device.

Variable attenuator
Step size < 1dB

-
|
Directional v

Companion |

- coupler
Device or > «> Att. <> EUT
Signaling

onit —
v !

(optional)
Spectrum Performance
Analyzer Monitoring
Device

Figure 5. Reference setup for receiver sensitivity testing

The steps below define the procedure to verify the receiver sensitivity requirement as described in clause 4.4.2.
Step 1:

e  Theassociated companion device shall be set to the lowest operating channel frequency supported (see
clause 5.3.1).

e  Theassociated companion device shall use the operational mode as defined in clause 5.3.5.
Step 2:

e A communication link is set up between the EUT and the associated companion device using the test setup
shown in Figure 5.

Step 3:

e  Theattenuation of the variable attenuator shall be increased to a value of reference sensitivity level as
specified in clause 4.4.2.2. For the spectrum analyser use the settings given in Table 21.
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Table 21: Spectrum analyser settings

Parameter Settings
Resolution bandwidth 30 kHz
Video bandwidth 100 kHz
Detector mode RMS
Trace Mode Clear/Write
Sweep points 1001
Sweep time = 10 seconds
Centre Frequency Centre frequency of the channel being tested
Span 2 x Nominal Channel Bandwidth
NOTE 1: Channel power is the integrated power over the Nominal Channel
Bandwidth with centre frequency same as the channel during the test.
NOTE 2: Spectrum analyser shall be configured so that its measurement sweeps
occur only during periods when RF transmission is active.

. Pass-fail decision criteria shall be verified against the criteria specified in clause 4.4.2.2 and recorded in the
test report.

Step 4

. Repeat step 2 to step 3 with the EUT operating at the highest operating channel frequency at which the
receiver sensitivity can be performed (see clause 5.3.1). Record each measurement frequency the result into
test report.

55.1.2.2 Radiated measurement

Radiated measurements shall only be used for an EUT with integral antenna(s) and without a temporary antenna
connector(s)/test fixture.

The test set up as described in annex C shall be used with a spectrum analyser connected to the measurement antenna.

The test procedure is as described under clause 5.5.1.2.1.
5.5.2  Adjacent Channel Selectivity

5521 Test Conditions

See clause 5.1 for the environmental test conditions. These measurements shall only be performed at normal test
conditions.

The test for conformance requirements defined in clause 4.4.3.2 shall be verified at lowest and highest channels of
operating band.

The EUT shall use the operational mode and performance criterion as defined in clause 5.3.5.

If the equipment can be configured to operate with different Nominal Channel Bandwidths and different data rates, then
the combination of the smallest channel bandwidth and the lowest data rate for this channel bandwidth which still
allows the equipment to operate as intended shall be used. This mode of operation shall be aligned with the performance
criteriadefined in clause 4.4.1.

It shall be verified that the performance criteria are achieved during the adjacent channel selectivity test.
5.5.2.2 Test Method

55221 Conducted measurement

In case the EUT is using multiple receive chains only one chain needs to be tested. All other receiver inputs shall be
terminated appropriately, e.g. a50 Ohm termination if a matching circuit to thisimpedance is implemented.
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Figure 6 shows the reference test setup which can be used for performing the receiver adjacent channel selectivity test.
The companion device and EUT may require appropriate shielding or may need to be put in a shielded room to prevent
it may have a negative impact on the measurement. The companion device transmitter output power shall be at least
20 dB lower than the EUT transmitted power to ensure areliable communication from EUT to companion device.

The steps below define the procedure to verify the receiver adjacent channel requirement as described in clause 4.4.3.

Step 1:

e  TheEUT shall be set to the lowest operating channel frequency supported (see clause 5.3.1).

Step 2:

e  Theinterfering signal generator is set to the first adjacent channel frequency as defined in clause 4.4.3.2. The
interference signal power at adjacent frequency channel and the associated companion device transmitted
power on wanted signal frequency shall be adjusted at the EUT receiver input as specified in clause 4.4.3.2.

Step 3:

e  Withtheinterfering signal generator switched off, acommunication link is set up between the EUT and the
associated companion device using the test setup shown in Figure 6. The attenuation of the variable attenuator
shall be set to avalue of wanted signal as specified in clause 4.4.3.2. For the spectrum analyser use the settings

Companion
Device or
Signaling

Unit

Variable attenuator
Step size < 1dB

\

Figure 6: Reference setup for receiver adjacent channel selectivity testing

givenin Table 22.
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Table 22: Spectrum analyser settings

when RF transmission is active.

Parameter Settings
Resolution bandwidth 30 kHz
Video bandwidth 100 kHz
Detector mode RMS
Trace Mode Clear/Write
Sweep points 1001
Sweep time = 10 seconds
Centre Frequency Centre frequency of the channel being tested
Span 2 x Nominal Channel Bandwidth
NOTE 1: Channel power is the integrated power over the Nominal Channel Bandwidth with centre frequency
same as the channel during the test.
NOTE 2: Spectrum analyser shall be configured so that its measurement sweeps occur only during periods
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Step 4

. The adjacent channel interference signal is switched on and pass-fail decision criteria shall be verified against
the criteria specified in clause 4.4.3.2 and recorded in the test report.

Step 5:

. Repeat step 2 to step 4 with the EUT operating at the highest operating channel frequency (see clause 5.3.1).

55.2.2.2 Radiated measurement

Radiated measurements shall only be used for an EUT with integral antenna(s) and without atemporary antenna
connector(s)/test fixture.

The test set up as described in annex C shall be used with a spectrum analyser connected to the measurement antenna.

The test procedure is as described under clause 5.4.2.2.1.
5.5.3 Receiver out of band blocking

5531 Test Conditions

Refer to clause 5.1 for the environmental test conditions. These measurements shall only be performed at normal test
conditions.

The test for conformance requirements defined in clause 4.4.4.2 shall be verified at lowest or highest channel of each
operating band.

The EUT shall use the operational mode and performance criterion as defined in clause 5.3.5.

If the equipment can be configured to operate with different Nominal Channel Bandwidths and different data rates, then
the combination of the smallest channel bandwidth and the lowest data rate for this channel bandwidth which still
alows the equipment to operate as intended shall be used. This mode of operation shall be aligned with the performance
criteriadefined in clause 4.4.4.2 as provided in the product information for testing (see clause 5.3.1) and shall be
described in the test report.

It shall be verified that this performance criteria of clause 4.4.4.2 is achieved during the blocking test.
5.5.3.2 Test Method

5.5.3.2.1 Conducted measurement

In case device is using multiple receive chains only one chain needs to be tested. All other receiver inputs shall be
terminated.

Figure 6 shows the test set-up which can be used for performing the receiver out of band blocking test. The companion
device and EUT may require appropriate shielding or may need to be put in a shielded room to prevent it may have a
negative impact on the measurement.

The steps bel ow define the procedure to verify the receiver blocking requirement as described in clause 4.4.4.
Step 1:

e  TheEUT shall be set to the highest or lowest operating channel frequency of the band (see clause 5.3.1).
Step 2:

. The blocking signal generator is set to the first frequency as defined in clause 4.4.4.2. The interference signal
power at blocking test frequency and the associated companion device transmitted power on wanted signal
frequency shall be adjusted at the EUT receiver as specified in clause 4.4.4.2.

ETSI



42 ETSI TS 103 776 V1.1.1 (2023-09)

Step 3:

. With the blocking signal generator switched off acommunication link is set up between the EUT and the
associated companion device using the test setup shown in Figure 6. The attenuation of the variable attenuator
shall be increased to a value of wanted signal as specified in clause 4.4.4.2. For the spectrum analyser use the
following settings given in Table 23.

Table 23: Spectrum analyser settings

Parameter Settings
Resolution bandwidth 30 kHz
Video bandwidth 100 kHz
Detector mode RMS
Trace Mode Clear/Write
Sweep points 1001
Sweep time 10 seconds
Centre Frequency Centre frequency of the channel being tested
Span 2 x Nominal Channel Bandwidth
NOTE 1: Channel power is the integrated power over the Nominal Channel
Bandwidth with centre frequency same as the channel during the test.
NOTE 2: Spectrum analyser shall be configured so that its measurement sweeps
occur only during periods when RF transmission is active.

Step 4:

e  Theblocking signal is switched on and pass-fail decision criteria shall be verified against the criteria specified
in clause 4.4.4.2 and recorded in the test report.

Step 5:

. Repeat step 2 to step 4 for each remaining combination of frequency ranges 1 to 3 and levels as specified in
clause 4.4.4.2.

Step 6:

. Repeat step 2 to step 5 for all bands EUT is supporting.

5.5.3.2.2 Radiated measurement

Radiated measurements shall only be used for an EUT with integral antenna(s) and without atemporary antenna
connector(s)/test fixture.

The test set up as described in annex C shall be used with a spectrum analyser connected to the measurement antenna.
The test procedure is as described under clause 5.5.3.2.1.

Thelevel of the blocking signal at the EUT referred to in step 4 is assumed to be the level in front of the EUT
antenna(s). The EUT shall be positioned with its main beam pointing towards the antenna radiating the blocking signal.

554 Receiver spurious response

5541 Test Conditions
Test conditions are the same asin clause 5.5.3.1.

It shall be verified that performance criteria of clause 4.4.5.2 is achieved.
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55.4.2 Test Method

554.2.1 Conducted measurement

In case device is using multiple receive chains only one chain needs to be tested. All other receiver inputs shall be
terminated.

Figure 6 shows the test set-up which can be used for performing the test. The companion device and EUT may require
appropriate shielding or may need to be put in a shielded room to prevent it may have a negative impact on the
measurement.

The steps bel ow define the procedure to verify the spurious response requirement as described in clause 4.4.5.
Step 1:

e  TheEUT shall be set to operating channel frequency selected in clause 5.5.3.2.1.
Step 2:

. The blocking signal generator is set to the first spurious frequency as defined in clause 4.4.5.2. The
interference signal power at blocking test frequency and the associated companion device transmitted power
on wanted signal frequency shall be adjusted as specified in clause 4.4.5.2.

Step 3:

e  Withthe blocking signal generator switched off a communication link is set up between the EUT and the
associated companion device using the test setup shown in Figure 6. The attenuation of the variable attenuator
shall be increased to a value of wanted signal as specified in clause 4.4.5.2. For the spectrum analyser use the
following settings given in Table 24.

Table 24: Spectrum analyser settings

Parameter Settings
Resolution bandwidth 30 kHz
Video bandwidth 100 kHz
Detector mode RMS
Trace Mode Clear/Write
Sweep points 1001
Sweep time 10 seconds
Centre Frequency Centre frequency of the channel being tested
Span 2 x Nominal Channel Bandwidth
NOTE 1: Channel power is the integrated power over the Nominal Channel
Bandwidth with centre frequency same as the channel during the test.
NOTE 2: Spectrum analyser shall be configured so that its measurement sweeps
occur only during periods when RF transmission is active.

Step 4

. The blocking signal is switched on and pass-fail decision criteria shall be verified against the criteria specified
in clause 4.4.5.2 and recorded in the test report.

Step 5:

. Repeat step 2 to step 4 for each of the spurious frequencies as specified in clause 4.4.5.2.

55.4.2.2 Radiated measurement

Radiated measurements shall only be used for an EUT with integral antenna(s) and without atemporary antenna
connector(s)/test fixture.

The test set up as described in annex C shall be used with a spectrum analyser connected to the measurement antenna.

The test procedure is as described under clause 5.5.4.2.1.
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Thelevel of the blocking signal at the EUT referred to in step 4 is assumed to be the level in front of the EUT
antenna(s). The EUT shall be positioned with its main beam pointing towards the antenna radiating the blocking signal .

555 Receiver Intermodulation

5551 Test Conditions

Refer to clause 5.1 for the environmental test conditions. These measurements shall only be performed at normal test
conditions.

The test for conformance requirements defined in clause 4.4.6.2 shall be verified at lowest or highest channels of each
operating band.

The EUT shall use the physical layer configuration and performance criterion as defined in clause 5.3.5.

If the equipment can be configured to operate with different Nominal Channel Bandwidths and different data rates, then
the combination of the smallest channel bandwidth and the lowest data rate for this channel bandwidth which still
allows the equipment to operate as intended shall be used. This mode of operation shall be aligned with the performance
criteriadefined in clause 4.4.6.2 as provided in the product information for testing (see clause 5.3.1) and shall be
described in the test report.

It shall be verified that this performance criteria of clause 4.4.6.2 is achieved during the test.

5552 Test Method

55521 Conducted measurement

In case device is using multiple receive chains only one chain needs to be tested. All other receiver inputs shall be
terminated.

Figure 7 shows the test set-up which can be used for performing the receiver intermodulation test. The companion
device and EUT may require appropriate shielding or may need to be put in a shielded room to prevent it may have a
negative impact on the measurement.

Variable attenuator
Step size < 1dB

b |

' v
|
Companion v .| Splitter/ EUT
Device or > < " Combiner |
. . » Att. <
Signaling
Unit I
,, ]
Interference Interference {optional)
Signal Signal Performance
Generator #1 Generator # 2 Monitoring
Device

Figure 7: Reference setup for receiver intermodulation testing

The steps below define the procedure to verify the intermodulation requirement as described in clause 4.4.6.
Step 1:

e  TheEUT shall be set to the highest or lowest operating channel frequency of the band (see clause 5.3.1).

ETSI



45 ETSI TS 103 776 V1.1.1 (2023-09)

Step 2:

. The interference signal generators are set to the appropriate frequencies as defined in clause 4.4.6.2. The
interference signal powers and the associated companion device transmitted power on wanted signal
frequency shall be adjusted as specified in clause 4.4.6.2.

Step 3:

e  Withtheinterference signal generators switched off a communication link is set up between the EUT and the
associated companion device using the test setup shown in Figure 7. The attenuation of the variable attenuator
shall be increased to a value of wanted signal as specified in clause 4.4.6.2. For the spectrum analyser use the
following settings given in Table 25.

Table 25: Spectrum analyser settings

Parameter Settings
Resolution bandwidth 30 kHz
Video bandwidth 100 kHz
Detector mode RMS
Trace Mode Clear/Write
Sweep points 1001
Sweep time 10 seconds
Centre Frequency Centre frequency of the channel being tested
Span 2 x Nominal Channel Bandwidth
NOTE 1: Channel power is the integrated power over the Nominal Channel
Bandwidth with centre frequency same as the channel during the test.
NOTE 2: Spectrum analyser shall be configured so that its measurement sweeps
occur only during periods when RF transmission is active.

Step 4

. The interference signal is switched on and pass-fail decision criteria shall be verified against the criteria
specified in clause 4.4.6.2 and recorded in the test report.

5.5.5.2.2 Radiated measurement

Radiated measurements shall only be used for an EUT with integral antenna(s) and without atemporary antenna
connector(s)/test fixture.

The test set up as described in annex C shall be used with a spectrum analyser connected to the measurement antenna.
The test procedure is as described under clause 5.5.5.2.1.

Thelevel of the interference signals at the EUT referred to in step 4 is assumed to be the level in front of the EUT
antenna(s). The EUT shall be positioned with its main beam pointing towards the antenna radiating the blocking signal .

5.5.6 Receiver unwanted emissions in the spurious domain

556.1 Purpose

The objective of these testsisto ensure that the EUT receiver spurious emissions comply with the specifications set out
inclause 4.4.7.

556.2 Test Conditions

For the duration of the test, the EUT shall be configured to operate in a continuous receive mode or is operated in a
mode where no transmissions occur at receiving intervals during measurements.
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These measurements shall only be performed at normal test conditions.
Thelevel of spurious emissions shall be measured as, either:

e their power in a specified load (conducted spurious emissions) and their effective radiated power when
radiated by the cabinet or structure of the equipment (cabinet radiation); or

. their effective radiated power when radiated by cabinet and antennain case of integral antenna equipment with
no temporary antenna connectors.

The measurement shall be performed at the lowest and the highest channel on which the equipment can operate. These
frequencies shall be recorded.

5.5.6.3 Test Method

5.5.6.3.1 Conducted measurement

The EUT shall be connected to a spectrum analyser.

The frequency scan test procedure below shall be used to identify potential receiver spurious emissions of the EUT.
a) Frequency scan

Step 1:

e  The sensitivity of the measurement set-up shall be such that the noise floor is at least 12 dB below the limits
givenin clause 4.4.7.2. The EUT receiver is set on lowest frequency channel the equipment can operate.

Step 2:

e  Theemissions shall be measured over the range 30 MHz to 1 000 MHz, with the spectrum analyser settings
givenin Table 26.

Table 26: Spectrum analyser settings

Parameter Settings
Resolution bandwidth 100 kHz
Video bandwidth 300 kHz
Detector mode Peak
Trace Mode Max Hold
Sweep Points =9 700 (see note)
Sweep time For non-continuous transmissions (duty cycle less than 100 %), the sweep time
shall be sufficiently long, such that for each 100 kHz frequency step, the
measurement time is greater than two receptions of the EUT

NOTE:  For spectrum analysers not supporting this number of sweep points, the frequency band may be segmented.
For spectrum analysers capable of supporting twice this number of sweep points, the frequency adjustment
in clause 5.4.3.1.2.1.2 (step 1, last point on adjusting the frequency) may be omitted.

. Any emissionsidentified during the above sweeps which fall above the applicable limit, or within the 6 dB
range below the applicable limit given in clause 4.4.7.2 shall be individually measured using the measurement
of identified emissions procedure below.

Step 3:

e  Theemissions shall now be measured over the range 1 GHz to Fupper with the following spectrum analyser
settings, where Fupper shall be at least the 5th harmonic of the upper band edge frequency of the service band
the EUT is designed for operation. For the spectrum analyser use the settings given in Table 27.
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Table 27: Spectrum analyser settings

Parameter Settings
Resolution bandwidth 1 MHz
Video bandwidth 3 MHz
Detector mode Peak
Trace Mode Max Hold
Sweep points = 8 500 (see note)
Sweep time For non-continuous transmissions (duty cycle less than 100 %),
the sweep time shall be sufficiently long, such that for each
1 MHz frequency step, the measurement time is greater than two
receptions of the EUT

NOTE:  For spectrum analysers not supporting this number of sweep points, the frequency
band may be segmented. For spectrum analysers capable of supporting twice this
number of sweep points, the frequency adjustment in clause 5.4.3.1.2.1.2 (step 1, last
point on adjusting the frequency) may be omitted.

. Any emissionsidentified during the above sweeps which fall above the applicable limit, or within the 6 dB
range below the applicable limit in clause 4.4.6.2, shall be individually measured using the measurement of
emissions identified during frequency scan procedure below.

Step 4:

e Repeat step 2 to step 3 with the EUT receiver operating at the highest channel frequency the equipment can
operate.

b) Measurement of the emissionsidentified during the frequency scan

Step 1 to step 4 below shall be used to accurately measure the individual unwanted emissions identified during the
frequency scan measurements above.

Step 1:

. The level of the emissions shall be measured using the settings given in Table 28.

Table 28: Spectrum analyser settings

Parameter Settings
Centre Frequency Frequency of emission identified during the frequency scan
Resolution Bandwidth 100 kHz (<1 GHz) / 1 MHz (> 1 GH2z)
Video Bandwidth 300 kHz (< 1 GHz) / 3 MHz (> 1 GHz)
Frequency Span 0 Hz
Sweep Mode Single sweep
Sweep Time Suitable to capture one transmission burst. Additional measurements may

be needed to identify the length of the transmission burst. In case of
continuous signals, the Sweep Time shall be set to 30 ms

Sweep points Sweep time [us] / 1 pys with a maximum of 30 000
Trigger Video (for burst signals) or Manual (for continuous signals)
Detector RMS

Trace Mode Clear/Write

Step 2:

In case of conducted measurements on smart antenna systems (equipment with multiple receive chains), step 1 needsto
be repeated for each of the active receive chains.

The trace data for each receive chain shall be recorded.
Sum the power in each of the traces for each individual frequency bin.
Step 3:

Use the marker function to find the highest peak within the measurement trace and record its value and its frequency.
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Step 4
The measured values shall not exceed the limits defined in clause 4.4.6.2.

Repeat the above procedures for every emission identified during the frequency scan.

5.5.6.3.2 Radiated measurement

Radiated measurements shall only be used for an EUT with integral antenna(s) and without a temporary antenna
connector(s)/test fixture.

The test set up as described in annex C shall be used with a spectrum analyser connected to the measurement antenna.

The test procedure is as described under clause 5.5.6.3.1.

5.6 Test methods for Channel Access

5.6.1 Generic Test procedure for measuring channel or frequency use

5.6.1.1 Purpose

The purpose of the tests specified in clause 5.6 is to verify the channel access requirements set in clause 4.5 for device
operating in FT and PT modes. Clause 5.6.1 provides a generic test procedure for measuring channel or frequency use.

56.1.2 Test Conditions

These tests are performed in normal test conditions as defined in clause 5.1.2.

5.6.1.3 Test Method

5.6.1.3.1 Conducted measurement

Companion device

control interface
Variable attenuator

i Step size < 1dB
|
| . .
Companion v Dlrectlrnal
i coupler .
b -« — > Splitter,
Siz\:ll:fi:gr > At -« P bi / > EUT
combpiner
Unit ‘
ional
Wideband (optional)
i Spectrum Performance
interference rmal
Analyzer Monitoring
generator '
Device

Figure 8: Reference setup for channel access testing
Figure 8 shows the reference setup for channel access testing. Thisis a generic test method to eval uate transmissions on

the operating frequency being investigated. Thistest is performed as part of the procedures described in clause 5.6.2 to
clause 5.6.5.
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The test procedure shall be as follows:
Step 1:
e  The spectrum analyser shall be set asin Table 29.

Table 29: Spectrum analyser settings

Parameter Settings
Centre Frequency Centre frequency of the channel being investigated
Frequency Span 0 Hz
RBW ~50 % of the Nominal Channel Bandwidth (if the analyser does not support this setting, the
highest available setting shall be used)
VBW = RBW (if the analyser does not support this setting, the highest available setting shall be
used)
Detector Mode RMS
Sweep time >100 ms

Note that if the transmission is non-contiguous, the sweep time shall be sufficient to cover the
period over which the transmission time is spread out

Number of sweep points The time resolution is adjusted to be sufficient to meet the maximum measurement
uncertainty of 5 % for the period to be measured
Trace mode Clear/Write
Trigger Video
Step 2:

e  Savethetrace datato afile for further analysis by a computing device using an appropriate software
application or program.

Step 3:
. | dentify the data points related to the frequency being investigated by applying a threshold.

e  Count the number of consecutive data points identified as resulting from a single transmission on the
frequency being investigated and multiply this number by the time difference between two consecutive data
points. Repeat this for all the transmissions within the measurement window.

. For measuring silent periods, count the number of consecutive data points identified as resulting from a single
transmitter off period on the frequency being investigated and multiply this number by the time difference
between two consecutive data points. Repeat this for all the transmitter off periods within the measurement
window.

5.6.1.3.2 Radiated measurement

Radiated measurements shall only be used for an EUT with integral antenna(s) and without a temporary antenna
connector(s)/test fixture.

The test set up as described in annex C shall be used with a spectrum analyser connected to the measurement antenna.

The test procedure is as described under clause 5.6.1.3.1.
56.2 Channel Access of a Radio Device in FT mode

5.6.2.1 Purpose

The purpose of thistest isto verify the operating channel selection by a device operating in FT mode.

5.6.2.2 Test Conditions

Test isperformed in normal conditions as defined in clause 5.1.2. The interference signal defined in clause 5.3.2.3is
applied in the operating band with centre frequencies as defined in clause 4.3.2.3 from 1 885 MHz to 1 895 MHz.
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5.6.2.3 Test Method

5.6.2.3.1 Conducted measurement

Step 1 to step 4 below define the procedure to verify the radio device in FT mode compliance to operating channel
sel ection requirement.

For systems using multiple receive chains only one chain (antenna port) needs to be tested. All other receiver inputs
shall be terminated.

Step 1:

. The AWGN interference signal generator(s), the spectrum analyser and the EUT are connected as given by
Figure 8.

. Set the interference signal generator(s) to produce wide band interference which covers at least 40 % up to
80 % of the operating band. The power spectral density level (at the input of the EUT) of the interference
signal level at the EUT receiver input shall be at least 3 dB above the detection threshold defined as

-52 dBm - Pgy max in ETSI TS 103 636-4 [1].

. Verify with spectrum analyser that the interference level at EUT receiver input is according to the limits set
above.

e  The spectrum analyser is used to monitor the transmissions of the EUT.

. Power on and configure the EUT to transmit with maximum transmitter activity supported by the EUT based
on product information (see clause 5.3.1).

e  TheEUT shall select operating channel frequency during the test based on its measurements according to
clause 4.5.2.2.

Step 3. Verification of operating channel selection

. Using spectrum analyser and the procedure defined in clause 5.6.1, verify that transmissions of the EUT are
operating on channels not interceded by interference generator(s).

Step 4

. Power off the EUT and repeat step 1 to step 3 with one different interfering channel position.

5.6.2.3.2 Radiated measurement

Radiated measurements shall only be used for an EUT with integral antenna(s) and without atemporary antenna
connector(s)/test fixture.

The test set up as described in annex C shall be used with a spectrum analyser connected to the measurement antenna.

The test procedure is as described under clause 5.6.2.3.1.
5.6.3 Channel Access of a Radio Device in PT mode and Random Access

5.6.3.1 Purpose

The purpose of thistest isto verify that a device operating in PT mode follows the random-access resource
configuration of the companion device operating in FT mode and in absence of companion device information stops
transmission.

5.6.3.2 Test Conditions

Test is performed in normal condition on the operating channel defined by the companying device.
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Test Method

5.6.3.3.1 Conducted measurement

Step 1 to step 7 below define the procedure to verify that the radio device in PT mode complies to the random access
requirements.

For systems using multiple receive chains only one chain (antenna port) needs to be tested. All other receiver inputs
shall be terminated.

Step 1:

Step 2:

Step 3:

Step 4

Step 5:
Step 6:

Step 7:

Setup

The EUT shall connect to a companion device during the test according to clause 4.5.3.2. The spectrum
analyser, the EUT and the companion device are connected using a set-up equivalent to the example given by
Figure 8. The spectrum analyser is used to monitor the transmissions of both the EUT and the companion
device and it should be possible to distinguish between either transmission.

Adjust the received signal level from the companion device to the receiver input of the EUT to the value of
free or possible as defined in clause 4.5.2.2. For the spectrum analyser use the settings given in Table 21.

Verification of EUT behaviour on random access resour ces provided by the companion device

Configure the EUT to transmit with maximum transmitter activity supported by the EUT based on product
information (see clause 5.3.1).

Configure the companion device to broadcast Random Access Resource alocations as defined in
clause 4.5.3.1.

Using the procedure defined in clause 5.6.1, it shall be verified that the EUT follows the instructions of the
companion device as defined in clause 4.5.3.2. For the spectrum anal yser use the settings given in Table 29.

The companion devicerevoke the resources for random access or changes oper ating frequency of its
random access r esour ces

The companion device is configured to revoke or to no longer advertise the resources for random access or to
change operating frequency of its random access recourses.

The companion device shall inform via control interface when it has revoked or no longer advertise the
resources for random access or when it has changed operating frequency of its random access resources and
instructed the EUT.

Verification of EUT reaction to no longer valid resour ce allocation for random access

The spectrum analyser shall be used to monitor the transmissions of the EUT on the selected operating
channel. For the spectrum analyser use the settings given in Table 29.

Using the procedure defined in clause 5.6.1, it shall be verified that the EUT stops its transmissions on the
current operating channel as defined in clause 4.5.3.2.

After execution of step 3, the end of the next transmission occurrence by the EUT is considered as reference
for the time limit to cease transmissions on the current operating channel.

Restart with step 1, but skip step 3 and step 4, and continue with step 6
Removing companion device transmission

The companion device transmission is removed, by disconnecting the device or significantly increasing its
attenuation.

Verification of EUT reaction to the lack of companion device signal

The spectrum analyser shall be used to monitor the transmissions of the EUT on the selected operating
channel. For the spectrum analyser use the settings given in Table 29.
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. Using the procedure defined in clause 5.6.1, it shall be verified that the EUT stops its transmissions on the
current operating channel as defined in clause 4.5.3.2.

e After execution of step 6, the end of the 10th transmission occurrence by the EUT is considered as reference
start time for the time limit to cease transmissions on the current operating channel.

5.6.3.3.2 Radiated measurement

Radiated measurements shall only be used for an EUT with integral antenna(s) and without a temporary antenna
connector(s)/test fixture.

The test set up as described in annex C shall be used with a spectrum analyser connected to the measurement antenna.

The test procedure is as described under clause 5.6.3.3.1.

56.4 Channel Access of a Radio Device in FT mode for Scheduled
Access

5.6.4.1 Purpose

A radio device in FT mode had performed steps defined in clause 4.5.2 for selecting the operating channel and in
clause 4.5.3 for providing random access information.

Theradio device operating in FT mode and supporting scheduled data transfer assigns and informs the companion
device in PT mode of resources for scheduled data transfer as defined in ETS| TS 103 636-4 [1], clause 5.4.

5.6.4.2 Test Conditions

The EUT is configured to be in FT mode only and to assign resources for scheduled data transfer to the companion
devicein PT mode on the same carrier.

The companion device is successfully associated to the EUT and configured to transmit on scheduled resources to the
maximum extent possible based on product information (see clause 5.3.1).

5.6.4.3 Test Method

5.6.4.3.1 Conducted measurement

It is verified with the generic procedure given in clause 5.6.1 that the EUT is able to instruct the companion device in
PT mode to employ certain resources for scheduled data transfer.

5.6.4.3.2 Radiated measurement

Radiated measurements shall only be used for an EUT with integral antenna(s) and without a temporary antenna
connector(s)/test fixture.

The test set up as described in annex C shall be used with a spectrum analyser connected to the measurement antenna.

The test procedure is as described under clause 5.6.4.3.1.

5.6.5 Channel Access of a Radio Device in PT mode for Scheduled
Access

56.5.1 Purpose
The purpose of thistest isto verify that the device operating in PT mode obeys the scheduled resource allocation

supplied by the companion device operating in FT mode, and in the absence of information from the companion device
stops its own transmission.
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5.6.5.2 Test Conditions
Test is performed in normal test condition on the operating channel defined by the companion device.
The EUT is configured to PT mode only and the companion device operatesin FT mode.

Before starting the test, the EUT (PT mode) should have successfully performed an association to the companion device
in FT mode.

Further, the companion device in FT mode is configured to assign only resources for scheduled accessto the EUT on
the same carrier.

5.6.5.3 Test Method

5.6.5.3.1 Conducted measurement

Step 1 to step 7 below define the procedure to verify that the radio device in PT mode complies to scheduled resource
access reguirements.

For systems using multiple receive chains only one chain (antenna port) needs to be tested. All other receiver inputs
shall be terminated.

Step 11 Setup

e  TheEUT shall connect to a companion device during the test according to clause 4.5.5.2. The spectrum
analyser, the EUT and the companion device are connected using a set-up equivalent to the example given by
Figure 8. The spectrum analyser is used to monitor the transmissions of both the EUT and the companion
device and it should be possible to distinguish between either transmission.

e  Adjust thereceived signal level from the companion device to the receiver input of EUT to the value of free or
possible as defined in clause 4.5.2.1. For the spectrum analyser use the settings given in Table 21.

Step 2. Verification of EUT reaction to the scheduled data transfer procedureinitiated by the companion
device (FT mode)

. The companion devicein FT mode is configured to assign resources for scheduled access to the EUT on the
same carrier.

e  TheEUT isconfigured to transmit on the scheduled resources to the maximum extent supported based on
product information (see clause 5.3.1).

. Using the procedure defined in clause 5.6.1, it shall be verified that the EUT follows the instructions of the
companion device as defined in clause 4.5.3.2. For the spectrum analyser use the settings given in Table 29.

Step 3:  The companion devicesrevoke the resour cesfor scheduled data transfer

e  Thecompanion deviceis configured to revoke or to no longer advertise the resources for scheduled data
transfer.

. Using the procedure defined in clause 5.6.1, it shall be verified that the EUT follows the instructions of the
companion device. For the spectrum analyser use the settings given in Table 29.

Step 4. Verification of EUT reaction to a no longer valid resour ce allocation for scheduled data transfer

e  The spectrum analyser shall be used to monitor the transmissions of the EUT on the selected operating
channel. For the spectrum analyser use the settings given in Table 29.

. Using the procedure defined in clause 5.6.1, it shall be verified that the EUT stops its transmissions on
scheduled resources in the current operating channel as defined in clause 4.5.3.2.

e  After execution of step 3, the end of the next transmission occurrence by the EUT is considered as reference
for the time limit requirement to cease transmissions on scheduled resources on the current operating channel.

Step 5:  Restart with step 1, but skip step 3 and step 4, and continue with step 6
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Step 6: Removing companion device transmission

. The companion device transmission is removed, by disconnecting the device or significantly increasing its
attenuation.

Step 7:  Verification of EUT reaction to thelack of companion device signal

e  The spectrum analyser shall be used to monitor the transmissions of the EUT on the selected operating
channel.

. Using the procedure defined in clause 5.6.1, it shall be verified that the EUT stops its transmissions on the
current operating channel as defined in clause 4.5.3.2. For the spectrum analyser use the settings givenin
Table 29.

. After execution of step 6, the end of the 10t transmission occurrence by the EUT is considered as reference
for the time limit requirement to cease transmissions on the current operating channel.

5.6.5.3.2 Radiated measurement

Radiated measurements shall only be used for an EUT with integral antenna(s) and without atemporary antenna
connector(s)/test fixture.

The test set up as described in annex C shall be used with a spectrum analyser connected to the measurement antenna.

The test procedure is as described under clause 5.6.5.3.1.
5.6.6 Maximum Transmission Time of a Radio Device

5.6.6.1 Purpose

The purpose of thistest is to verify the compliance regarding the Maximum Transmission Time requirement of aradio
devicein a10 msinterval.

5.6.6.2 Test Conditions
These measurements shall only be performed at normal test conditions.
The device shall be configured to operate at its maximum output power level.

The operational mode of the device shall ensure a transmitter activity in a period of 10 ms to the maximum extent the
device is supporting according to product information (see clause 5.3.1). The representative transmission according to
clause 5.3.3.1 may be applied for this purpose.

All measurements shall have temporal resolution of less than or equal to 1 ps.

The measurement equipment shall be able to observe the EUT behaviour for aduration of at least 250 ms at the
aforementioned temporal resolution.

5.6.6.3 Test Method

5.6.6.3.1 Conducted measurement

Step 1 to step 3 bel ow define the procedure to verify that the radio device complies to the maximum transmission time
requirements.

Step 1:

0 For the spectrum analyser use the settings given in Table 21.
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The EUT shall connect to a companion device during the test according to clause 4.5.5.2. The spectrum
analyser, the EUT and the companion device are connected using a set-up equivalent to the example given by
Figure 8. The spectrum analyser is used to monitor the transmissions of both the EUT and the companion
device and it should be possible to distinguish between either transmission. The interference signal generator is
switched off asit is not required in this test.

Adjust the received signal level from the companion device to the receiver input of EUT to the value of free or possible
asdefined in clause 4.5.2.1.

Step 2:

Step 3:

Perform a measurement with the EUT transmitting according to clause 5.6.6.2 and record a trace only
containing transmissions by the EUT. For the spectrum analyser use the settings given in Table 29.

Identify all transmissions of the EUT and their durations based on 6 dB above -50 dBm (Tx-off power)
criterium for transmissions.

Analyse the transmission time(s) observed in each 10 msinterval containing transmission activity during the
measurement time. The analysis starts with the beginning of the first transmissionin a 10 msinterval. The
duration of the individual transmissions within a 10 msinterval is summed up and provides the maximum
transmission timein 10 ms. A transmission that does not fall entirely within a 10 msinterval istaken into
account by only considering the duration that falls within the 10 msinterval.

Verify that the transmission time(s) of the EUT complies with the requirements defined in clause 4.5.6.2.

5.6.6.3.2 Radiated measurement

Radiated measurements shall only be used for an EUT with integral antenna(s) and without a temporary antenna
connector(s)/test fixture.

The test set up as described in annex C shall be used with a spectrum analyser connected to the measurement antenna.

The test procedure is as described under clause 5.6.6.3.1.
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Annex A (informative):
Maximum measurement uncertainty

The measurements described in the present document are based on the following assumptions:

. the measured value related to the corresponding limit is used to decide whether an equipment meets the
requirements of the present document;

. the val ue of the measurement uncertainty for the measurement of each parameter isincluded in the test report.

Table A.1 shows the recommended values for the maximum measurement uncertainty figures.

Table A.1: Maximum measurement uncertainty

Parameter Uncertainty
Radio frequency +10 ppm
RF power conducted +1,5dB
RF power radiated +6 dB
Spurious emissions, conducted +3 dB
Spurious emissions, radiated +6 dB
Humidity +5 %
Temperature +2 °C
Time +10 %
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Annex B (informative):
Physical layer measurement channel configuration

The receiver performance can be measured by using fixed (static modulation and coding scheme) physical layer
measurement channel configuration defined in Table B.1. The physical measurement channel is specified in ETSI
TS 103 636-3 [i.10].

Table B.1: Physical layer measurement channel configuration

Parameter Value Unit

Nominal channel bandwidth BW nominal MHz
Subcarrier scaling factorp=1 27 kHz
Fourier transform scaling factor 8 B =1 for BWyminai = 1,728 MHz

B = 2 for BWyominal = 3.456 MHz

B = 4 for BWyominal = 6,912 MHz
Modulation QPSK
Coding Y%
Test channel Static AWGN
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Annex C (normative):
Test sites and arrangements for radiated measurements

C.1 Introduction

This annex describes the use of test sites (including antennas) to perform radiated measurements in accordance with the
present document.

In addition the present annex describes the use of atest fixture to perform conducted (relative) measurements on
equipment with integral antennas. It also defines the interference signal to be used in the adaptivity tests.

Subsequently the following items will be described:
. Open AreaTest Site (OATYS).
. Semi Anechoic Room (SAR).
. Fully Anechoic Room (FAR).
e  Tedt fixture for relative measurements.

Thefirst three are generally referred to as free field test sites. Both absolute and relative measurements can be
performed on these sites. They will be described in clause C.2. Clause C.3 describes the antennas used in these test
Sites.

Where absolute measurements are to be carried out, the chamber should be verified. A detailed verification procedureis
described in clause 6 of ETSI TR 102 273-4 [i.7] for the OATS, in clause 6 of ETSI TR 102 273-3[i.6] for the SAR,
and in clause 6 of ETSI TR 102 273-2 [i.5] for the FAR.

Information for cal culating the measurement uncertainty of measurements on one of these test sites can be found in
ETSI TR 100 028-1[i.3] and ETSI TR 100 028-2 [i.4], ETSI TR 102 273-2[i.5], ETSI TR 102 273-3[i.6] and ETSI
TR 102 273-4 [i.7].

C.2 Radiation test sites

C.2.1 Open Area Test Site (OATS)

An Open Area Test Site comprises aturntable at one end and an antenna mast of variable height at the other end above
aground plane which, in the ideal case, is perfectly conducting and of infinite extent. In practice, while good
conductivity can be achieved, the ground plane size has to be limited. A typical Open Area Test Siteisshown in
Figure C.1.
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Substitution antenna

Measurement antenna

Antenna mast

Turntable

- Ground plane

Figure C.1: A typical Open Area Test Site

The ground plane creates a wanted reflection path, such that the signal received by the receiving antennais the sum of
the signals received from the direct and reflected transmission paths. The phasing of these two signals creates a unigue
received level for each height of the transmitting antenna (or EUT) and the receiving antenna above the ground plane.

The antenna mast provides a variable height facility (from 1 m to 4 m) so that the position of the measurement antenna
can be optimized for maximum coupled signal between antennas or between an EUT and the measurement antenna.

A turntable is capable of rotation through 360° in the horizontal plane and it is used to support the test sample (EUT) at a
height of usualy 1,5 m above the ground plane.

The measurement distance and minimum chamber dimensions can be found in clause C.2.4. The distance used in actual
measurements shall be recorded with the test results.

Further information on Open Area Test Sites can befound in ETSI TR 102 273-4 [i.7].

C.2.2 Semi Anechoic Room (SAR)

A Semi Anechoic Room - or anechoic chamber with a conductive ground plane - is an enclosure, usually shielded,
whose internal walls and ceiling are covered with radio absorbing material. The floor, which is metallic, is not covered
by absorbing material and forms the ground plane. The chamber usually contains an antenna mast at one end and a
turntable at the other end. A typical anechoic chamber with a conductive ground plane is shown in Figure C.2.

Thistype of test chamber attempts to simulate an ideal Open Area Test Site, whose primary characteristic is a perfectly
conducting ground plane of infinite extent.
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Antenna
mast

Measurement antenna

Figure C.2: A typical Semi Anechoic Room

In this facility the ground plane creates a wanted reflection path, such that the signal received by the receiving antenna
isthe sum of the signals received from the direct and reflected transmission paths. The phasing of these two signals
creates a unique received level for each height of the transmitting antenna (or EUT) and the receiving antenna above the
ground plane.

The antenna mast provides a variable height facility (from 1 mto 4 m) so that the position of the measurement antenna
can be optimized for maximum coupled signal between antennas or between an EUT and the measurement antenna.

A turntable is capable of rotation through 360° in the horizontal plane and it is used to support the test sample (EUT) at a
height of usualy 1,5 m above the ground plane.

The measurement distance and minimum chamber dimensions can be found in clause C.2.4. The distance used in actual
measurements shall be recorded with the test results.

Further information on Semi Anechoic Rooms can be found in ETSI TR 102 273-3 [i.6].

C.2.3 Fully Anechoic Room (FAR)

A Fully Anechoic Roomis an enclosure, usually shielded, whose internal walls, floor and ceiling are covered with radio
absorbing material. The chamber usually contains an antenna support at one end and a turntable at the other end.
A typical Fully Anechoic Room is shown in Figure C.3.
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Turntable

Measurement antenna -

Antenna support

Figure C.3: A typical Fully Anechoic Room

The chamber shielding and radio absorbing material provide a controlled environment for testing purposes. This type of
test chamber attempts to simulate free space conditions.

The shielding provides a test space, with reduced levels of interference from ambient signals and other outside effects,
whilst the radio absorbing material minimizes unwanted reflections from the walls and ceiling which can influence the
measurements. The shielding should be sufficient to eliminate interference from the external environment that would
mask any signals that have to be measured.

A turntableis capable of rotation through 360° in the horizontal plane and it is used to support the EUT at a height of usualy
1 m above the absorbing material .

The measurement distance and minimum chamber dimensions can be found in clause C.2.4. The distance used in actual
measurements shall be recorded with the test results.

Further information on Fully Anechoic Rooms can befound in ETSI TR 102 273-2[i.5].

C.2.4 Measurement Distance

The measurement distance should be chosen in order to measure the EUT at far-field conditions. The minimum

2
measurement distance between the equipment and the measurement antenna should bed or ry,, -, DT , whichever isthe

greater:
A= wavelengthinm
frm= minimum measurement distance between EUT and measurement antennain m
D= largest dimension of physical aperture of the largest antenna in the measurement setup, in m
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2
DT = distance between outer boundary of radiated near field (Fresnel region) and inner boundary of the radiated

far-field (Fraunhofer region) in m, also known as Rayleigh distance

For those measurements, where these conditions cannot be fulfilled and where the measurement distance would result in
measurements in the near field (e.g. while measuring spurious emissions), this should be noted in the test report and the
additional measurement uncertainty should be incorporated into the results.

C.3 Antennas

C.3.1 Introduction

Antennas are needed for the radiated measurements on the three test sites described in clause C.2. Depending on its use,
the antenna will be designated as "measurement antenna’ or " substitution antenna’".

C.3.2 Measurement antenna

The measurement antenna is used to determine the field from the EUT and from the substitution antenna. When the test
siteis used for the measurement of receiver characteristics, the antennais used as the transmitting device.

The measurement antenna should be mounted on a support capable of allowing the antenna to be used in either
horizontal or vertical polarization. Additionally, on an OATS or SAR, the height of the centre of the antenna above the
ground should be variable over the specified range (usually 1 mto 4 m).

In the frequency band 30 MHz to 1 000 MHz, biconical or Logarithmic Periodic Dipole Antennas (LPDA) are
recommended. Above 1 GHz, horn antennas or logarithmic periodic dipole antennas are recommended.

C.3.3 Substitution antenna

The substitution antenna shall be used to replace the equipment under test in substitution measurements.

The substitution antenna shall be suitable for the frequency range and the return loss of the antenna shall be taken into
account when cal culating the measurement uncertainty.

The reference point of the substitution antenna shall coincide with the volume centre of the EUT when its antennais
internal, or the point where an external antenna is connected to the EUT.

The distance between the lower extremity of the antenna and the ground shall be at least 30 cm.

The substitution antenna shall be calibrated. For below 1 GHz, the calibration is relative to a half wave dipole, while
above 1 GHz, an isotropic radiator is the reference.

C.4  Test fixture

C.4.1 Introduction

Conducted measurements may be applied to equipment provided with a (temporary) antenna connector, e.g. by means
of a spectrum analyser.

In the case of integral antenna equipment with no external (temporary) antenna connector(s) provided, atest fixture can
be used to alow relative measurements to be performed at the extremes of temperature.
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C.4.2 Description of the test fixture

The test fixture shall provide a means of coupling to the radio frequency output(s) of the EUT.
The impedance of the external connection to the test fixture shall be 50 Q at the working frequencies of the equipment.
The performance characteristics of thistest fixture under normal and extreme conditions shall be such that:

a) thecoupling loss shal be limited to ensure a sufficient dynamic range of the setup;

b) thevariation of coupling loss with frequency shall not cause errors exceeding +2 dB;

c) thecoupling device shall not include any non-linear elements.

C.4.3 Using the test fixture for relative measurements

The different steps below describe the principle for performing relative measurements for those requirements where
testing needs to be repeated at the extremes of the temperature.

Step 1:

Perform the measurement under normal conditions on atest site for radiated measurements as described in clause C.2.
Thiswill result in an absolute value for the requirement being tested. This value shall be recorded.

Step 2:

Put the equipment with the test fixture in the temperature chamber. Perform the same measurement at normal conditions
in this environment and normalize the measuring equipment to get the same reading as beforein step 1.

Step 3:
Ensure that the RF coupling accuracy remains within the range specified in clause C.4.2, item b).
Step 4

Change the temperature in the temperature chamber and perform the measurement again. Due to the normalization done
in step 2, the result will be the value for this requirement at the extreme condition.

C.5 Guidance on the use of radiation test sites

C.5.1 Introduction

This clause detail s procedures, test equipment arrangements and verification that should be carried out before any of the
radiated test are undertaken. These schemes are common to al types of test sites described in clause D.2.

Where necessary, a mounting bracket of minimal size should be available for mounting the EUT on the turntable. This

bracket should be made from low conductivity, low relative permittivity (i.e. -£— < 1,5) material(s) such as expanded
€o
polystyrene, balsawood, etc.

C.5.2 Power supplies for the battery powered EUT

All tests should be performed using power supplies wherever possible, including tests on EUT designed for battery-only
use. For battery powered equipment, power leads should be connected to the EUT's supply terminals (and monitored
with adigital voltmeter) but the battery should remain present, electrically isolated from the rest of the equipment,
possibly by putting tape over its contacts.
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The presence of these power cables can, however, affect the measured performance of the EUT. For this reason, they
should be made "transparent” as far as the testing is concerned. This can be achieved by routing them away from the
EUT and down to the either the screen, ground plane or facility wall (as appropriate) by the shortest possible paths.
Precautions should be taken to minimize pick-up on these leads (e.g. the leads could be twisted together, loaded with
ferrite beads at 0,15 m spacing or otherwise loaded).

C.5.3 Site preparation

The cablesto the measuring and substitution antenna should be routed horizontally away from the testing areafor a
minimum of 2 m (unless, in the case both types of anechoic chamber, a back wall is reached) and then allowed to drop
vertically and out through either the ground plane or screen (as appropriate) to the test equipment. Precautions should be
taken to minimize pick up on these leads (e.g. dressing with ferrite beads, or other loading). The cables, their routing
and dressing should be identical to the verification set-up.

NOTE: For ground reflection test sites (i.e. anechoic chambers with ground planes and Open Area Test Sites)
which incorporate a cable drum with the antenna mast, the 2 m requirement may be impossible to comply
with.

Calibration data for all items of test equipment should be available and valid. For test, substitution and measuring
antennas, the data should include gain relative to an isotropic radiator (or antenna factor) for the frequency of test. Also,
the VSWR of the substitution and measuring antennas should be known.

The calibration dataon al cables and attenuators should include insertion loss and VSWR throughout the entire
frequency range of the tests. All VSWR and insertion loss figures should be recorded in the log book results sheet for
the specific test.

Where correction factors/tables are required, these should be immediately available.

For al items of test equipment, the maximum errors they exhibit should be known a ong with the distribution of the
error, e.g..

. cableloss: £0,5 dB with arectangular distribution;
. measuring receiver: 1,0 dB (standard deviation) signal level accuracy with a Gaussian error distribution.

At the start of measurements, system checks should be made on the items of test equipment used on the test site.

C.6  Coupling of signals

C.6.1 General

The presence of leads in the radiated field may cause a disturbance of that field and lead to additional measurement
uncertainty. These disturbances can be minimized by using suitable coupling methods, offering signal isolation and
minimum field disturbance (e.g. optical coupling).

C.6.2 Data Signals

I solation can be provided by the use of optical, ultrasonic or infra-red means. Field disturbance can be minimized by
using a suitable fibre optic connection. Ultrasonic or infra-red radiated connections require suitable measures for the
minimization of ambient noise.
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Annex D (normative):
Procedures for radiated measurements

D.1 Introduction

The present annex gives the general procedures for radiated measurements using the test sites and arrangements
described in annex C.

Preferably, radiated measurements shall be performed in a FAR, see clause D.3. Radiated measurementsin an OATS or
SAR are described in clause D.2.

D.2 Radiated measurements in an OATS or SAR

Radiated measurements shall be performed with the aid of a measurement antenna and a substitution antenna, in test
sites described in annex C. The measurement set-up shall be calibrated according to the procedure defined in the present
annex. The EUT and the measurement antenna shall be oriented such as to obtain the maximum emitted power level.
This position shall be recorded in the measurement report:

a)  The measurement antenna (device 2 in Figure D.1) shall be oriented initially for vertical polarization unless
otherwise stated and the EUT (device 1 in Figure D.1) shall be placed on the support in its standard position
and switched on.

b)  The measurement equipment (device 3 in Figure D.1) shall be connected to the measurement antenna and
set-up according to the specifications of the test.

2
specified height
1 range 1 mto 4 m
15m
ground
plane

1) EUT
2) Measurement antenna
3) Measurement equipment

Figure D.1: Measurement arrangement

c) TheEUT shall berotated through 360° in a horizontal plane until a higher maximum signal is received.

d) The measurement antenna shall be raised or lowered again through the specified height range until a maximum
isobtained. Thislevel shall be recorded. This maximum may be alower value than the value obtainable at
heights outside the specified limits.

€) Thismeasurement procedure in step c¢) and step d) above shall be repeated for horizontal polarization.
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D.3

Radiated measurements in a FAR

For radiated measurements using a FAR, the procedure isidentical to the one described in clause C.2, except that the
height scan in step d) is omitted.

D.4  Substitution measurement
To determine the absol ute measurement val ue a substitution measurement is performed. The following steps shall be
performed:
1) Replacing the EUT with the substitution antenna that is depicted as device 1 in Figure C.1. The substitution
antenna shall have vertical polarization.
2) Connect asigna generator to the substitution antenna, and adjust it to the measurement frequency.
3) Ifan OATSor aSAR isused, the measurement antenna height shall be varied within the range provided in
Figure C.1 to ensure that the maximum signal is received.
4)  Subsequently, the power of the signal generator is adjusted until the same level is obtained again at the
measurement equipment.
5) Theradiated power is equal to the power supplied by the signal generator, increased with the substitution
antenna gain minus the cable losses (valuesin dB).
6) This measurement procedure described in step 2) to step 5) above shall be repeated with horizontal

polarization for the substitution antenna.

For test sites with a fixed setup of the measurement antenna(s) and a reproducible positioning of the EUT, correction
values from a verified site calibration can be used alternatively.
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Annex E (normative):
Receiver Testing

E.1  Statistical testing of receiver characteristics

E.1.1 Description

The test of receiver characteristicsis twofold:
1) A signa or acombination of signalsis offered to the RX port(s) of the EUT.

2) Theability of the EUT to demodulate/decode this signal is verified by measuring the throughput.

The maximum achievabl e throughput shall be verified in good signal conditions.

The signal conditions shall be set at least to a value of the test limit, where the minimum requirement isto reach > 90 %
of the maximum throughput supported by the EUT.

All receiver tests are performed in static propagation conditions. No fading conditions are applied.

E.1.2 Mapping the throughput to error ratio

E.1.2.1 Defining throughput and bitrate

The measured information bit throughput is defined as the sum of the information bit payloads successfully received
during the test interval, divided by the duration of the test interval (in seconds).

The physical bitrate performance can be observed by deducting the detected physical layer payload packet errors from
the total amount of the physical layer packets transmitted during the observation time.

Bitrate = Maximum averaged throughput — Error Rate (ER) X Maximum averaged throughput

E.1.2.2 Mapping the ACK/NACK to error ratio

In measurement practice the EUT indicates successfully received information bit payload by signalling an ACK to the
Companion Device. If payload is received, but damaged and cannot be decoded, the UE signalsa NACK.

The time in the measurement interval is composed of successfully received subframes (ACK), unsuccessfully received
subframes (NACK).

The pass-fail decision is done by observing the:
. number of NACKs
. number of ACKs

The measured physical layer Error Rate (ER) is calculated:

_ NACK
" ACK+NACK

ER

Where:
NACK = not successfully received physical layer payload packet; and

ACK = successfully received physical layer payload packet.
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E.1.2.3 Mapping the received packet count to error ratio

The EUT records successfully received information bit payload packets and is able to report the number of successfully
received packets within the measurement interval.

The measured physical layer Error Rate (ER) is calculated:

_ TRANSMITTED PACKETS— SUCCESSFULLY RECEIVED PACKETS

ER
TRANSMITTED PACKETS

The following examples of methods are provided for information:

. Method 1: Obtain the raw data bits received by the EUT and compare them with the sent ones to determine
whether packet reception was successful.

. Method 2: Read out EUT-internal CRC based counter of correctly received packets.

. Method 3: Read out the physical layer Error Rate (ER) measurement of the EUT.

E.1.3 Design of the test

The test is defined by the following parameters:
1) Limit the Error Rate (ER) = 0,10 (Throughput limit = 90 %)
2)  Confidencelevel C =99 % and reliability R = 90 %

E.1.4 Numerical definition of the pass-fail limits

Using Bayes success-run theorem the required sample size ng is based on the confidence level € = 0,99 and reliability
R = 0,90 with a maximum number of failuresn, allowed is given by:

2
_05XX3 (1) (1=0)

n
S 1-R

’

where Xﬁ(ne +1)(1 — €) isaChi-square value for given confidence level C and 2(n, + 1) degrees of freedom.

Table E.1 has pass-fail limits given by the equation above tabul ated.
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Table E.1: Pass-Fail limits

ne ng ne ng ne ng ne ng

0 47 30 455 60 807 90 1147
1 67 31 467 61 818 91 1158
2 85 32 479 62 830 92 1169
3 101 33 491 63 841 93 1181
4 117 34 503 64 853 94 1192
5 132 35 515 65 864 95 1203
6 146 36 527 66 875 96 1214
7 160 37 538 67 887 97 1225
8 175 38 550 68 898 98 1237
9 188 39 562 69 910 99 1248
10 202 40 574 70 921 100 1259
11 215 41 586 71 932 101 1270
12 229 42 598 72 944 102 1281
13 242 43 609 73 955 103 1292
14 255 44 621 74 967 104 1303
15 268 45 633 75 978 105 1315
16 281 46 645 76 989 106 1326
17 294 47 656 77 1001 107 1337
18 306 48 668 78 1012 108 1348
19 319 49 680 79 1023 109 1359
20 332 50 691 80 1034 110 1370
21 344 51 703 81 1 046 111 1381
22 357 52 714 82 1057 112 1392
23 369 53 726 83 1068 113 1403
24 381 54 738 84 1080 114 1415
25 394 55 749 85 1091 115 1426
26 406 56 761 86 1102 116 1437
27 418 57 772 87 1113 117 1448
28 430 58 784 88 1125 118 1459
29 442 59 795 89 1136 119 1470

E.1.5 Pass-Fail decision rules

The pass-fail decision rules apply for a single test, comprising one component in the test vector:

®  having observed O errors, passthe test at 47+ samples,

. having observed 1 error, passthe test at 67+ samples;

. having observed 118 errors, passthetest at 1 459+ samples;

. having observed 119 errors, passthe test at 1 470+ samples,

e  having observed more than 119 errors, fail the test;

®  where x+ means. X or more,

NOTE 1: Anideal EUT passes after 47 samples. The maximum test timeis 1 470 samples.

NOTE 2: It isallowed to deviate from the early decision concept by postponing the decision (pass-fail or continue).
Postponing the decision to or beyond the end of Table E.1 requires a pass-fail decision against the test
limit: pass for the EUT with ER < 0,10, otherwise fail.

NOTE 3: Each sampleisareceived data packet including CRC.
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E.2 No loss of transmission testing of receiver
characteristics

E.2.1 Description
This criterion isonly for equipment that does not support receiver statistical testing of clause E. 1.
The test of receiver characteristicsis three-fold:
1) Test system hasabidirectional link setup EUT and a companion device or atest system.
2) A signal or acombination of signalsis offered to the RX port(s) of the EUT.

3) Theahility of the EUT to demodulate/decode this signal is verified by verifying transmissions of the EUT.

Wireless transmission is lost when in abidirectional test setup EUT stops transmissions after it has lost the capability of
receiving transmissions from a companion device or from the test system providing the other end of the bidirectional
test setup.

No loss of transmission shall be verified in good signal conditions.
The signal conditions shall be set at least to a value of the test limit where the no loss of transmission is verified.

All receiver tests are performed in static propagation conditions. No fading conditions are applied.

E.2.2 Pass-Falil decision rules

No loss of transmission shall be verified at least over a period of 60 seconds.

NOTE: Pass-Fail decision rule of no loss of transmission testing compared to receiver statistical testing of
clause E.1 may lead to significant increase in test durations.
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