Draft ETS| EN 303 687 V1.0.0 (2022-04)

HARMON ISED EUROPEAN STAN DARD

6 GHz WAS/RLAN;
Harmonised Standard for access to radio spectrum



2 Draft ETSI EN 303 687 V1.0.0 (2022-04)

Reference
DEN/BRAN-230021

Keywords
access, broadband, LAN, radio, regulation, 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 a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° w061004871

Important notice

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

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the 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.
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, fitness 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 2022.
All rights reserved.

ETSI


http://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 Draft ETSI EN 303 687 V1.0.0 (2022-04)

Contents

INtellectual Property RIGNES.... ..ottt b e n e n e e 8
0 (<1170 (o R 8
Modal VErDS TEMINOIOQY.......ccveeiieiieeeeie ettt e e e s te e e e s besbe e tesbeeseebesneensessesaeenseseeeseesessens 9
00 [0 {0 I 9
1 o0 o< TSP 10
2 S L= (110 =< R 10
2.1 INOTMBLTIVE TEFEIEICES ... ettt e e et e e sttt e e s e teeesesaeesseaseessasbasessaasessasaeessasbasesaassnassssseeesassensssanes 10
2.2 [0 {0l g 10Tz AV L= L= ([0 T 11
3 Definition of terms, symbols and abbreviatiONS............ccooveieriineenesee e 12
31 LI 0SSR 12
3.2 Y 2] USRS 13
33 PN o] o LY/ = o] TSR 14
4 Technical requirements SPECITICAIONS ..........ccueeciiicice et re e 15
4.1 ENVIFONMENEE] PrOFITE... ...ttt b et b et b et a e e ens 15
4.2 o B TH g Lo =0 [0 = 15
42.1 DS w gl o1t o g oo (=0 (o] = 15
422 [ 0 =0 (0] Y PRSP STSPTR 15
423 A A I o = o o] Y PP RPN 15
4.3 CONfOrMANCE FEQUITEIMENES ......eeeteeteeteete e steseesee st e steesaeeeeeseeeseesseesseesseesseesesnsesneesseesseenseanseensennsesneessenssnns 16
43.1 Nominal centre frequencies and nominal bandwidth..............ccocvereiii e 16
4311 (1< 01C =) [FFTT TR 16
4312 (D)1= {1 LKoo [PPSR 16
4313 L T TS ettt ettt e et e e e e e e e et e e e e e ae e e e e eabe e e e e bee e e e a—eeeeehbeeeeabeeeeaaaeeteeebeeeeabesesaareeeesanrneeeanbereeaanes 16
4314 (0] 1 0] 11 47> (6 TR 16
4.3.2 RF OUEPUL POWET ...t e s e s e b e s b r e ene e s 16
4321 (D)1= {1 LKoo [T RRRRR 16
4322 I 0T 17
4323 (O] ) 0] 1 7= (o 17
4.3.3 POWEN SPECIIEl DENSITY ......eiieeieeecieesiecsie et e st e st e sae e ae et e eaeeeseeese e been e eseeste e seeseeseennenneennes 17
4331 (7= 11 1o TR 17
43.3.2 I 0T O 17
4333 VLP NB usage with aPSD atove 1 dBM/MHZ.........ccoooiiiiiiiii e e 17
4334 (0] 1 0] 11 47> (6 TR 18
434 TransMitter UNWANTEA EMISSIONS..........ueeiierireieeeeeeiteieseeteeesseseesssteesssssesssssssesssesesesssstesssassssssasssesssssenessanes 18
4341 Transmitter unwanted emissions in the out-of-band dOMAIN ............cceeeieeiiii e 18
434.11 (D)1= {1 Lo o TR RO 18
434.1.2 [ 00T 18
43.4.1.3 (@00 0107 1 27= [0 =T 18
4.34.2 Transmitter unwanted emissions in the SPUroUS dOMAIN..........ccccveceieereere e 18
434.2.1 (L, 1T 0T (T TR 18
434.2.2 I 0T 19
43.4.2.3 (@00 0107 1 27= [0 =T 19
4343 Transmitter unwanted emissions within the 6 GHz WAS/RLAN band...........ccccoveiiieecccie e 19
43431 (D)1= {1 Lo o TR RO 19
4.34.3.2 [ 00RO 19
4.3.4.3.3 (@00 01011 107= 010 ST TSR 21
4.3.5 RECEIVES SPUIMOUS BIMISSIONS. ... ettt ettt ettt et st sttt et st e et b e e et et e s e et b e sb et ebese et abesb et ebenneneeee 22
4351 (D)1= {1 LKoo [T RRRRR 22
435.2 I 0T TR 22
4353 (0] )10 1 7= [0 22
4.3.6 Chann€el ACCESS MECHANISIM......oi ittt e e e e e s e s e et e e e e sabeeessabbeessasbesesenneeessasrenenan 22
43.6.1 N o o107 SRS 22
4.3.6.2 (7= 11 1o TR 22
4.3.6.3 LR e o [ = 0= 016 o 1T g S 22

ETSI



4 Draft ETSI EN 303 687 V1.0.0 (2022-04)

4.3.631 Channel access mechanism for Frame Based Equipment (FBE).........ccccovieininenncneeceee 22
4.3.6.3.2 Channel access mechanism for Load Based Equipment (LBE) .......cccooeovineininenneeeceee 24
4.3.6.3.3 ED Threshold level (Energy Detection Threshold level, FBE and LBE) .........cccccviienincniennee, 29
4.3.6.34 Short Control Signalling transmissions (FBE and LBE) ..........ccccoiriinineinnciseeses e 30
43.6.4 (@001 7= (o 0SSOSR 30
4.3.7 LS ot AV gl o [0 ox (T o S 30
43.7.1 (D= 1] oL Lo] o USSR O PPUPURURRRPIN 30
4.3.7.2 P T OIMANCE CIEEITAL ... ettt ettt s e e bbbt h et e e e e s e besbeebe e e enneneea 30
4.3.7.3 00T TSRS PTOSRPRPTRN 30
4374 CONTOIMAICE. ... ettt ettt ettt bt bt et et e e e s bt bt e bt eh e e e e s b e ee e e be e bt eheeae e e ene e e e s e nbesbeebeennennennens 31
4.3.8 RECEIVES SEIECHIVITY ...ttt bbbt bbbt b et et b e bt b b 31
4381 [0 1T oo o S PRRRRSISN 31
4382 S A 4= o N ol ] (= - USSP 32
4383 0 T (S SPRSRR 32
4384 (@001 7=1 (o 0TSSP 32
4.3.9 Mechanical and €l eCtriCal ABSIN .....c.coiieieiree bbb et 32
439.1 L 0T g = [ o SR 32
43911 Description of types Of POWEN SUPPIY ....ocueeiiieieeee et s sae e s 32
43912 Wired power CONNECLION EQUIPIMIENT .........oiieieeeeeeeeee e et estee e e e s te e saeesreesreesaeeeeeneesnaesreesseensens 33
4.39.2 F N 1= 017> o (=== T o P 33
43921 Description of types of antenNadeSigN..........cccvevierieriee e 33
43922 100 = = 1 g 1= 33
4393 (@001 7= (o 0SSR 33
4.3.10 USEr ACCESS RESHICHIONS ...ttt ettt sttt et ese et eeeseesaeebesaeeseeneeneenaessesbesaeeseeneenseneeas 33
43101 [0 1T oo SO RSRSR 33
4.3.10.2 REGUITEIMENES ...ttt bbbt b bbbt e b b e bt e b e s e bt eb e s e e bt eb e e eb e s b e e ebesbeneebeebennenea 33
4.3.10.3 (O0] 01001 7= 1 = TSRS 33
5 Testing for compliance with technical reqUIremMENtS..........cccvieece e eese e e 34
51 Environmental conditionS fOr tESHING ......cccuviiiiiieiieseeeee et e e re et e 34
511 TNEFOTUCTION. ...ttt ettt b bt h et et e e eb e bt e aeeh e e s e b e re e eh e s Rt eh e eb e e st es e e e e e e ke sheebeeneennennens 34
512 NOIM@l tESE CONAITIONS.......c.eititi ittt et h et e e bbbt b et e e e e e sb e s besaeebe e e ennenrea 34
5121 Normal temperature and NUMIAITY ........cccoiiiiiieee bbb 34
5122 INOFMEI POWET SOUICE.......etiaetirteeeteste ettt se ettt ettt e e e s e b seese et e seese ek e sa e e ebesb e e ebesbe e ebesbe e ebesbeneebesbenneneas 34
5.1.3 EXIreme tESt CONUITIONS........eeuiiieeeieeeiee ettt sttt ee et e e ee s eesbesaeebesneeneeneeseeseesaeeseeneenseseens 34
52 Interpretation of the MEBSUNEMENE FESUITS .........c.eiirieiii et 34
53 Definition of Other test CONAITIONS.........cci i e e r e e e e s 34
531 TESE SEQUEINCES ...ttt ae e s e e s a e e b e e b e e s e s ae e s a e b e a e s e e e e sreenreene 34
532 TESE CNANNEIS ...ttt h bbbt e e et e et ekt be b e e e e e e b e sheebe s neene e e enne s 35
533 N 100102 TP PR PR PP 36
5331 Integrated and dediCated @NTENNES...........ccccieierieie e e e e e s e saeesneesreeseeneeans 36
5.3.3.2 TranSmit OPEraling MOUES........cccueiieieeiee st et ete st e st e e e eete e saeesaeesaeenaeanseeseesseesseessenseenseeneesneennes 36
53321 Operating mode 1 (SINGIE @NLENNA)..........cceeriirreiiesiteieeseeseesteesteeeetesaeseeseesreesaeenseeaesseenseenseans 36
53322 Operating mode 2 (multiple antennas, N0 beamforming) .........ccccoereirerrineneseeee e 37
53323 Operating mode 3 (multiple antennas, with beamforming) ..o 37
534 Presentation Of EQUIPIMENT .........oi ittt b et b e et b e et b e bbb 37
535 MEASUrEMENT MELNOMS ...ttt st ettt et e e e s ee s besaeebe e st eneeeeseeseesaeeseeneenseneens 37
54 ESSENtial Fadio tESE SUITES. ... .eoueeeeeeeiee ettt st et s aeebe st ea e et e e e seeseeeeesneenee e eneenes 38
54.1 [ oTo [8Tox AT 010007 1 o] o ISP 38
5.4.2 NOMINE CENIIE FrEOUEBNCIES .......ecee ettt e et te e s e st e s te e teesteesteesaeste e te e seenseeneesneennns 39
5421 == o0 g o 11 i 0] 0 = TSP PP PSPPI 39
54.22 TESE MEENOMS ...ttt bbbt bbb s bt bt he bt et e e e e e e e besbeebeeaeene e e entes 39
54221 CoNAUCEEA MEBSUMEIMENT. ......coueeieiiertite ettt sttt e et st sb e b e st es e et et e seesbesbesbeebe e e ennennens 39
54222 RadiALE0 MEBSUIEIMENT. ........eiieeiieiite ettt ettt e bbbt se e e e b e s besb e b e saeene e e enne s 40
54223 TESE fIXTUIE MEASUIEIMIENT ......evieteeiieiiee ettt ettt b e ie et e e e bbb ebe e e e e sheebesneesee e ennas 40
54.3 RF OULPUL POWET ...t e s e s e s sr e s b e s b n e ne e e 40
5431 QLIS o0 o [ 0] RS 40
5432 JLIC=:S: 8111100 LS 41
54321 CoNAUCEEA MEBSUMEIMENT........c.eeieierieee et ree e et s e e e e seeseesresbesseeseeeeseseessessessesseeneeneeneens 41
54322 RaiAteO MEBSUIEMENL. ........eieeeieeiie ettt sttt et este st e be et ebesneeneeseeseseesaesbesaeeneeneeneenes 42
54.3.2.3 TeSt fiXtUrE MEBSUFEIMENT ......eueieieeeeeeree ettt sttt e e seestesaeeaeese e e eneeseeeresneeneeneeneas 43
54.4 POWEN SPECIIEl DENSITY ......eiiieieeiiesie et e s ee e e e sae e ae et e eaeeeseesse e se e seeseeste e seeseeseeneennnennes 43

ETSI



5441
5442
54421
54422
54423
545
5451
5452
54521
54522
54523
5.4.6
5.4.6.1
5.4.6.2
54621
54.6.2.2
54.6.2.3
54.7
54.7.1
54.7.2
54721
54.7.2.2
54.7.2.3
5.4.8
5481
5.4.8.2
54821
54822
54823
54824
54825
54.8.3
54.83.1
5.4.83.2
5.4.83.3
54834
5.4.835
5.4.9
5491
54.9.2
54921
54922
54923
54.10
54.10.1
5.4.10.2
54.10.2.1
54.10.2.2
5.4.10.2.3
54.11
54.12
54121
54.12.2
541221
54.12.2.2
54.12.2.3
5.4.13
54131
54.13.2
5.4.13.3

5 Draft ETSI EN 303 687 V1.0.0 (2022-04)

=S o0 010 [ 1) TR 43
IS A 00010100 LSRR 43
CONAUCEE MEASUMEIMIEN. ......eveee ettt eeeeee et e e et e e e s eae e e s sesaeesssbeeessesessessssasessssseesseseesssssseessassnnesan 43
RAAIGEEA MEASUMEIMENL. ... ettt ettt s e e e s st e e e e et e e e sesaseessebeeessasbaessssssessaseeesssbenessne 46

TESE FiXTUIE MEBSUMEITIENL ...ttt e et e e et e e e et e e e s sabe e e s ssateessesaaeesssbeeesesbeesseseeessassneseas 46
Transmitter unwanted emissions outside the 6 GHz WAS/RLAN band ...........ooovvvieviiiiieeec e 46
Q=SS w0 010 [ (1] 46

B I=SS A 101 0o R 46
(@001 a0 (Ve (=lo Mg a1z S U= 0 0= | SO 46
RAIAEEA MEASUMEIMENL. ...ttt et e e st e e s e st e e s s esaeeessbeeessasbaeeseseeessbseeesanbenessnnes 49

TESE FiXEUIE MEBSUMEITIENL ...ttt ettt e ettt e e et e e e e et e e e s sabe e e s sssteessessaeessabeeesesbeeeseseeessassnnesas 49
Transmitter unwanted emissions within the 6 GHz WAS/RLAN band..........ccooveeiieeiieiceeie e 49
=S o0 010 [ 11 ) RO 49
IS 0010 0o RO 49
CONAUCEE MEASUIEIMIEN........eveee ettt eeeee e et e e e et e e e s eae e e s sesseesssbeeessesessessssasassasseesseseesssssseessassenesan 49
RAIGEEA MEBSUMEIMENL. ... et e ettt s ee e e s st e e e s et e e e sesaeeessbeeessasbaessssseessasseesssbenessne 51

TESE FIXTUIE MEBSUMEIMENL ..ottt e ettt e e et e e s sabe e e e e bte s s ssaeeessabeeesebbeessanneeessssreeesan 51
RECEIVEr SPUMOUS EIMISSIONS......eveeiieeiteesieesteeteeeeeteesteestee e etesssesseesseesseesaeesseeseasseassessenstesssenssesssesnsesnsesnes 51
Q=SS w0 010 [ (1] 51

B IS 001010 52
(@001 a0 (Ve (=lo Mg a1z S U= 0 0= | SO 52
RAIAEEA MEASUMEIMENL . ......cicvieee ettt e e e s e e s e et e e s s e sae e e s sbbeeseasbaeessseeessbeeeesanbenesannes 54

TESE FiXEUIE MEBSUMEIMIENL ...ttt ettt e e ettt e e et e e e s st e e e s s sabeessesaaeesssbeeesesbeesseseeessassnnesas 54
ChannEl ACCESS MECHANISII. ....cci ittt e e et e e s et e e e s et e e e et e e e s saaeessebbeesssstesessnseessaseenasan 54
=S o0 010 [T ) RO 54
TSt MELNOA FOr FBE....... oottt e et e s e et e e st e e s s et e e e s seaaaeessabeesssabeeesssbneessanenas 54
AdditioNal tESE CONAITIONS. ......coiiveie ettt ee e e e et e e s e e e s s et e e s s beeessbaeessbeeessnsreeessnnenas 54
CONAUCEEO MEASUMEIMIENES. ... ..eeiieeeii e iteiee e st ee e et e e e seeeeessbeeesesstesssessseessbeeesessbesssassesssssssesssssenessnnes 54
Generic test procedure for measuring channel /freqUENCY USAJE .......ccueveeveeveeveese e 58

RAAI B0 MEASUMBIMENES.......cvviei ettt ere e e e st e e s et e s s sbae e e s sabeeesebbesssasseeesssbeeessanbenesannes 58

TESE FIXTUIE MEBSUMEIMENL ...ttt ettt e ettt e e et e e s st e e s e bt e e e saaeeessabeeesebbesssanneesssssreeesan 59

LIS A 0= 0o I o I 59
PaXo (o [ (0 gz I (=S o0 1o [ 1T 0] T 59
CONAUCEEO MEASUMEIMENES. ... ..eeiiieeeieiteiee e st eeeeetee e e seaeeessbeeesesstesssessseessbeeesessbesssassesssasesessssbenesssnes 59
Generic test procedure for measuring channel /freqUENCY USAZE .........coerveerierieierenienesesie e 67
RAAIGEE0 MEBSUMEIMENES........eeiei ittt ettt e e st e e s et e e e s e eate e s seaereessabeeesessbesssasssasssasesessabenessne 67

TESE FiXTUIE MEBSUMEIMIENL ...ttt e ettt e e ettt e e et e e e s sabe e e s sssteessasaaeesssbeeesesbeeeseseeessassnnssas 68
RECEIVES DIOCKING ...ttt b et b et b e et b e et e et b e s e et b bt b b 68
=S o0 010 [T TR 68

B IS 0100 68
(@001 a0 (Ve (=lo Mg a1z S U= 0 0= | SO 68
RAIAEEA MEASUMEIMENL. ...ttt et e e st e e s e st e e s s esaeeessbeeessasbaeeseseeessbseeesanbenessnnes 69

TESE FIXTUIE MEBSUMEIMENL ...ttt ettt e s ettt e e et e e s st e e s e bt e s s s saeeessabeeesebbeessenneeessasreneean 69
RECEIVEN SEIECHIVITY ...vieieeie ettt sa e e s ae e ae e e e eae e ese e te e teeseesseesteesseesseeseenneenneenes 70
Q=S w0 010 [ (1] 70
IS A 01510100 LTS 70
CONAUCEET MEASUNEIMENL.........eviieeeteie e eeeee ettt e e et eseste e e e s ebeeesssseeessessseessasesessssbesesasssesssssseeessassnassas 70
RAAIGEE0 MEASUMNEIMENES........eviei ettt e e e e s st e e s e et e s e sesaeeessbaeessssbasssasseessasseessabenessnes 71

TESE FiXTUIE MEBSUMEIMIENL ...t ettt st e e e e st e e e e et e e e s sbe e e s e sabe e e sessaeessabeeesssbeessasenessassnnesas 71
Mechanical and €l eCtriCal ABSIN .......coiieieiree bbb et 71
VLP NB operation with a PSD exceeding 1 dBM/MHZ...........coeoiiiiinineneesee e 72
Q=S o0 10 [ (1] 72
Q=SS 1 001 00 S 72
CONAUCEEA MEASUMEIMENES. ... .eeieieieie e cteee ettt e ettt e e et e s et e e e e ebe e e s sasaeeessbeeessasbesesasbesssssseeesssseneesan 72
RAAIAtE0 MEASUMEIMENES ...ttt et e e e st e e s e st e s s s aae e e s sabeeeseasbassssssaeessbeeessanbensssnnes 73

TESE FIXTUIE MEBSUMEIMENL ...ttt et e et e e e et e e s s e e s e sab e s e seabeeessabeeesebbesssenneeessasrenesan 73
ASSESSMENE ProCEAUNE FOr UAR......eieieeeet e bbbt b et 73
91100 (8 Tox 1 o) 1RO 73
IS o0 010 [T ) TR 73
TESEIMIEENOM ... ettt e et e et e et e s et e e e et e s et e e e eaeeseaeesaeesaseesaaeesannesenesseanesarenas 74

ETSI



6 Draft ETSI EN 303 687 V1.0.0 (2022-04)

Annex A (informative): Relationship between the present document and the essential
requirements of Directive 2014/53/EU........cccoooiiienineneneeeeeeeeseie 75
Annex B (normative): Test sitesand arrangementsfor radiated measurements............ccocevereenen. 77
= 700 R 1 0o 1 (oo OSSP 77
2 B = o [ (0 I = = SRS 77
B.2.1 OPEN ATEATESE SITE (OATS) .ottt ettt et b e et b e et b e st bt b ne it e b st e bese e st b e st eb e re e 77
B.2.2 Semi ANECh0IC ROOM (SAR) ...ttt et et bbb b 78
B.2.3 Fully AnechoiC ROOM (FAR) ....cuiiiiitiieistieet ettt bbbt b bbb 79
B.24 M EBSUMEMENT GISLANCE ... ettt sttt ettt e e et et eae e st e e e eeseeebesaeebeemeeneeneeasessesneeneeneaneesaens 80
2 G N 41 = PR TRRRPRSN 81
B.3.1 (FpL oo ¥ o (o] B TSP PR UR USROS 81
B.3.2 M EBSUIEIMENT BNEEIINAL ... eeeetee st sttt ettt ese e s et e se e e e e e e e eae e eae e s s e e s e e s e e b e e anesaeesanesreesneenreenneens 81
B.3.3 SUDSHITULION BIMEENMNAL. ...ttt bbbt bt b heeh e e e e s e besheeb e s st ehe et e aeeh e e e e s e besbeebesmeenee e ennas 81
2 B = ([ PSSR 81
B.4.1 11 0o 1 ' o PSS 81
B.4.2 DesCription Of the TESE FIXIUME ..o bbbt 82
B.4.3 Using the test fixture for relative measurements at the extremes of the temperature range.........ccocoeeeveeeeenenne 82
B.4.4 Using the test fixture for Normalized MEASUrEMENLS..........ccciviieiee e ee e e e see e e e sne e reeneens 82
B.4.5 Using the test fixture for level independent MeasUremMENtS...........ccovveeiecereceesieeseee e e 83
B.5 Guidance onthe use of radiation tESE SITES.......cccueriiiereiiee e e 83
B.5.1 11 0o 1 ' o PSSR 83
B.5.2 Power supplies for the battery POWErEd UUT ... 83
B.5.3 S (Y o< 7= = o] o [T OSSOSO USSP PR 83
B.6  COoUPIING Of SIONEIS......cceiiiiiiciecice ettt st s e e e s re e e e st e eaeesbetesreeasenbesreennesneens 84
B.6.1 (€T 0T O P TSP O PP PP USROS 84
B.6.2 [ 7= B o = SR 84
B.7 Interference signals used for channel access MechaniSM LESES........cveveerirene s 84
B.7.1 Additive White Gaussian NOise (AWGN) tESt SIgNEL .......coveueriirieiriiieireeee e 84
B.7.2  OFDM tESE SIGNAL L .ooveoeeecieiecieeeeecteeeecteee st es st s st es s en s ess s sses s e ssensees 84
B.7.3  OFDM tESE SIGNA 2 ...ovoeeeecieeeceeeeeeeteeeee ettt ss s s st es s en s es s ses s e saensnes 85
B.7.4 Verification of interference Signal CharaCleriStiCS.......cuiiriiiiiies e 85
B.7.5 WaVEfOrMS FOr tESE SIGNAIS. .....ecueiteeetet ettt b et b e ettt b et b e b e bt b e ebeebeneene s 86
Annex C (normative): Proceduresfor radiated measur emMents.........cceocvveeeereeceneseeseseesee e 87
(O35 A 1 0o [FTox 1o o SRR 87
C.2 Radiated measurementSin an OATS OF SAR ...t nne s 87
C.3 Radiated measurementSiN @FAR .....oc.ooi ettt nee e nrean 88
C.4  SUDSHITULION MEBSUNEIMIENT ...ttt ettt st see st st e et sessesbesbesbesbese e s e e e e esesbeseesseneeeenes 88
C.5 Guidancefor testing technical reQUIFEMENLS..........cccviueiieiiieese ettt s sre s 88
C51 Radio test suites and correspONding tESE SILES.......cccueiieiiee e ere et ee e sreeee e e saeesne e reereens 88
Cbh2 Guidance for testing channel access MEChANISM...........ooveii i 89
Ch21 N1 g0 o (0o (o] 0 FEO TP S YO PRTURTURURPRRIN 89
Cbh.22 MEBSUIEIMENT SEL L ...t s e e s s s e s b e e s b e b e r e ne e e 89
Cb5.23 Calibration of the MEASUrEMENT SEL UP........ceriiriiieierieieie ettt b e s besneseenea 89
Cb524 QLIS 3011151170 o SRS 90
C53 Guidance for testing recaiver DIOCKING. .........cuiiiire e 90
Cbh31 0o 0o o PR 90
Cb53.2 MEBSUIEIMENT SEL L ...t s e e s s s e s b e e s b e b e r e ne e e 90
C533 Calibration of the MEASUrEMENE SEL UD.......eicueiee ettt et ste e s e sreesaeeae e esaesre e reesseeeeeneeenes 90
C5.34 L= 38121 {27 o R 91
C54 Guidance for testing reCaIVEr SEIECLIVILY ......cviiiiiecicceee ettt ere et et e e e e naesneesreas 91
Ch541 N1 g0 o (0o (o] 0 FEO TP S YO PRTURTURURPRRIN 91
C54.2 M EASUIEIMENT SEL U ...ttt itie ettt ettt ettt st e b s b e et e e e s be e et e e e bt e e be e e sae e e nbe e e s beeenbbeesaneesabeesaneenares 91

ETSI



7 Draft ETSI EN 303 687 V1.0.0 (2022-04)

C543 Calibration of the MEASUrEMENT SEL UP........oeiiriiieierieiete ettt b e e besreseene 7
C544 QLIS 301151110 o SRS 92
Annex D (informative): Maximum measurement UNCEr taINTIES .......ccovrerererierereeee e 93
Annex E (informative): Examples of SPeCtrum masksS.........oovvereeieieeesee e 94
B A [ g 0T o o o SRS 94
E.2 Equipment configured for multi-channel operation in groups of four adjacent channels...................... 9
E21 EXBIMPIE L.ttt bt b et b e E bR e b E e bR £ R R R R R R R Rt R e bttt n e e nnens 94
E.2.2 = 101 o] 94
E.2.3 = 18] o] 1= 95
E.24 L 101 o] = 95
E.3 Equipment configured for multi-channel operation in 8 adjacent channels...........cccccovvevivencenn e 96
E3.1 EXBIMPIE 5.ttt b bbb R bR bR e bR R R R R R R R R Rt b et n e e ens 96
E.3.2 EXBIMPIE Bttt bbb b e b h bR ek bR R R R R AR R R R e e Rt e ens 96
E.3.3 EXBIMPIE 7.ttt bt h et b e bR e b E e b bR R R R R R R R AR h et e bt e ens 97
E.34 EXBMPIE 8.ttt b e bbb R b E ek h R R R R R R R Rt R e bt b e Rt e ens 97
E.3.5 EXBIMPIE Ottt bt bt h e E bR bR e bR £ R R R R R R R R ARt bRt e ens 98
Annex F (informative): ChaNGE NISLOIY ... e 99
115 OSSPSR 100

ETSI



8 Draft ETSI EN 303 687 V1.0.0 (2022-04)

Intellectual Property Rights

Essential patents

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

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which areindicated 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 draft Harmonised European Standard (EN) has been produced by ETSI Technical Committee Broadband Radio
Access Networks (BRAN), and is now submitted for the combined Public Enquiry and Vote phase of the ETSI
standards EN Approval Procedure.

The present document has been prepared under the Commission's standardisation request C(2015) 5376 final [i.2] to
provide one voluntary means of conforming to the essential requirements of Directive 2014/53/EU on the harmonisation
of the laws of the Member States relating to the making available on the market of radio equipment and repealing
Directive 1999/5/EC [i.1].

Once the present document is cited in the Official Journal of the European Union under that Directive, compliance with
the normative clauses of the present document given in table A.1 confers, within the limits of the scope of the present
document, a presumption of conformity with the corresponding essential requirements of that Directive and associated
EFTA regulations.

Proposed national transposition dates

Date of latest announcement of this EN (doa): 3 months after ETSI publication
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 6 months after doa

Date of withdrawal of any conflicting National Standard (dow): 18 months after doa
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Modal verbs terminology

In the present document "shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to beinterpreted 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.

Introduction

6 GHz Wireless Access Systems (WAS) including RLAN equipment are used in wireless local area networks which
provide high speed data communications in between devices connected to the wireless infrastructure. The present
document also addresses ad-hoc networking where devices communicate directly with each other, without the use of a
wirelessinfrastructure.

The spectrum usage conditions for equipment within the scope of the present document are set in the ECC
Decision (20)01 [i.3] and Commission Implementing Decision (EU) 2021/1067 of 17.6.2021 [i.11].
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1 Scope

The present document specifies technical characteristics and methods of measurements for 6 GHz Wireless Access
Systemsincluding Radio Local Area Network (WAS/RLAN) equipment.

6 GHz WAS/RLAN equipment within the scope of the present document are covered by ECC and EU regulation as
follows:

e ECC Decision (20)01 on the harmonised use of frequency band 5 945 MHz to 6 425 MHz for WAS/RLAN
[1.3].

e  Commission Implementing Decision (EU) 2021/1067 on the harmonised use of radio spectrum in the
5945 MHz to 6 425 MHz frequency band for the implementation of wireless access systems including radio
local area networks (WAS/RLANS) [i.11].

NOTE 1: Descriptions of 6 GHz WAS/RLAN eguipment categories and sub-categories are provided in clause 4.2.

Thisradio equipment is capable of operating in al or parts of the frequency bands givenintable 1.

Table 1: Service frequency band

Service frequency band
Transmit 5945 MHz to 6 425 MHz
Receive 5 945 MHz to 6 425 MHz

The present document describes spectrum access requirements to facilitate spectrum sharing with other equipment.

NOTE 2: The relationship between the present document and essential requirements of article 3.2 of Directive
2014/53/EU [i.1] isgivenin annex A.

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] |EEE 802.11™-2020: "I EEE Standard for Information Technology - Telecommunications and
Information Exchange between Systems - Loca and Metropolitan Area Networks - Specific
Requirements - Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY)
Specifications'.

[2] |EEE 802.11ax™-2021: "I EEE Standard for Information Technology - Telecommunications and
Information Exchange between Systems - Local and Metropolitan Area Networks - Specific
Requirements - Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY)
Specifications - Amendment 1: Enhancements for High-Efficiency WLAN".

[3] ETSI TS 138 141-1 (V16.9.0) (10-2021): "5G; NR; Base Station (BS) conformance testing Part 1.
Conducted conformance testing (3GPP TS 38.141-1 version 16.9.0 Release 16)".

ETSI


https://docbox.etsi.org/Reference/

[4]

2.2

11 Draft ETSI EN 303 687 V1.0.0 (2022-04)

ETSI TS 138 141-2 (V16.9.0) (10-2021): "5G; NR; Base Station (BS) conformance testing Part 2:
Radiated conformance testing (3GPP TS 38.141-2 version 16.9.0 Release 16)".

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]

[i.2]

[i.3]

[i.4]

[i.5]

[i.6]

[i.7]

[i.8]

[i.9]

[i.10]

[i.11]

[i.12]

Directive 2014/53/EU of the European Parliament and of the Council of 16 April 2014 on the
harmonisation of the laws of the Member States relating to the making available on the market of
radio equipment and repealing Directive 1999/5/EC.

Commission Implementing Decision C(2015) 5376 final of 4.8.2015 on a standardisation reguest
to the European Committee for Electrotechnical Standardisation and to the European
Telecommunications Standards I nstitute as regards radio equipment in support of Directive
2014/53/EU of the European Parliament and of the Council.

ECC/DEC/(20)01 (11-2020): "On the harmonised use of the frequency band 5945-6425 MHz for
Wireless Access Systemsincluding Radio Local Area Networks (WAS/RLAN)".

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”.

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".

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".

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”.

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”.

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”.

ERC Recommendation 74-01 (approved 1998, amended 29 May 2019, updated 1 October 2021):
"Unwanted emissionsin the spurious domain”.

Commission Implementing Decision (EU) 2021/1067 of 17.6.2021 on the harmonised use of radio
spectrum in the 5 945-6 425 MHz frequency band for the implementation of wireless access
systemsincluding radio local area networks (WAS/RLANS).

ETSI EN 301 893: "5 GHz RLAN; Harmonised Standard covering the essential requirements of
article 3.2 of Directive 2014/53/EU".
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3 Definition of terms, symbols and abbreviations

3.1 Terms

For the purposes of the present document, the terms given in Directive 2014/53/EU [i.1] and the following apply:
6 GHz WAS/RLAN band: freguency range of 5 945 MHz to 6 425 MHz

adjacent signal: signal adjacent to the wanted signal

alternate adjacent channels: channel(s) offset from the wanted channel by twice the channel spacing

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) refersto 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.

backoff procedure: procedure that facilitates the sharing of the medium by randomizing the transmission attempts
from multiple devices competing for access to a channel

beamforming gain: additiona (antenna) gain realized by using beamforming techniques in smart antenna systems
NOTE: Beamforming gain as used in the present document does not include the gain of the antenna assembly.

burst: period during which radio waves are intentionally transmitted, preceded and succeeded by periods during which
no intentional transmission is made

channel: continuous part of the radio-frequency spectrum used for transmission and reception by WAS/RLAN
equipment and identified by anominal centre frequency and a nominal bandwidth

NOTE: WAS/RLAN equipment is permitted to operate (transmit/receive) in one or more adjacent or non-adjacent
channels simultaneously.

channel access engine: mechanism that determines when atransmission attempt is permitted

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

Clear Channel Assessment (CCA): mechanism used by an equipment to identify other transmissions in the channel
Contention Window (CW): main parameter that determines the duration of the backoff procedure

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

Energy Detect (ED): mechanism used to determine the presence of transmissions in the channel based on detecting the
signal energy of the transmission

environmental profile: range of environmental conditions under which equipment within the scope of the present
document is required to comply with the provisions of the present document

Fixed Frame Period (FFP): periodic timing of the transmit/receive structure for Frame Based Equipment (FBE)

Frame Based Equipment (FBE): equipment where the transmit/receive structure has a periodic timing with a
periodicity equal to the Fixed Frame Period (FFP)

initiating device: device that initiates a sequence of one or more transmissions

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 1: Theterm integral antennais equivalent to integrated antenna.
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NOTE 2: Anintegral antennamay be fitted internally or externally. In the case where the antennaiis external, a
non-detachabl e cable or wave-guide can be used.

Listen Before Talk (LBT): mechanism by which an equipment applies Clear Channel Assessment (CCA) before using
the channel

L oad Based Equipment (LBE): equipment where the transmit/receive structure is not fixed in time but demand-driven
Low Power Indoor Access Point (LPI AP): LPI access point or LPI bridge

NarrowBand (NB) device: VLP device that operates with a bandwidth below 20 MHz

observation dot: period during which the channel is checked for the presence of other transmissions

occupied channel: channel on which the channel access mechanism detected transmissions

post backoff : backoff procedure that is applied after every successful transmission

prioritization period: period consisting of an initial deferral period followed by an observation period during which
the channel is checked for the presence of other transmissions

receive chain: receiver circuit with an associated antenna
responding device: device that transmits in response to the actions of an initiating device

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

stand-alone equipment: equipment that is intended primarily as radio communications equipment and that is normally
used on a stand-alone basis

unoccupied channel: channel on which the channel access mechanism did not detect transmissions

WAS/RLAN: broadband radio systems that allow wireless access for public and private applications regardless of the
underlying network topology

WAS/RLAN devices: components or sub-assemblies which intentionally emit and/or receive radio waves for the
purpose of radio communication and are intended for incorporation into WAS/RLAN equipment

NOTE: Categories and sub-categories are provided in clause 4.2.

3.2 Symbols

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

A measured power output

CWhin minimum Contention Window size

CWinax maximum Contention Window size

D measured Power Spectral Density

dB decibel

dBc dB relative to the transmit power

dBi dB relative to the gain of an isotropic antenna
dBm dB relativeto 1 mwW

dBr dB relative to the reference level

E field strength

Eo reference field strength

fe nominal centre frequency for 20 MHz channels
fe offset frequency offset from the nominal centre frequency
G antenna Gain

GHz Gigahertz

h running index

Hz Hertz

kHz kiloHertz
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frequency separation between the lower edge of the lowest channel in use and the higher edge of
the highest channel in use in case of multi-channel operation where in agroup of adjacent channels
the lowest channel(s) and/or the highest channel(s) is/are not used for transmission
Megahertz

millisecond

milliwatt

Nominal bandwidth of a channel (or agroup of channelsin case of multi-channel operation)
channel identifier

prioritization period related counter

RMS (mean) power over the transmission burst

configured maximum transmit power (per channel, in dBm)

calculated Power Spectral Density

backoff procedure related counter

Samples per second

number of active transmit chains

Transmitter

Transmitter off

Transmitter on

total bandwidth of adjacent channels used for transmission in case of multi-channel operation
where in agroup of adjacent channels two or more channels not used for transmission are in
between channels used for transmission

observed duty cycle

beamforming (antenna) gain

Abbreviations

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

AP
ACK
ATT
AWGN
CCA
coT
cw
DC
ED
EDT
EFTA
EIRP
ERP
FAR
FBE
FER
FFP
|EEE
IF
LBT
LBE
LPDA
LPI
LO
NR
NB
OATS
OFDM
PER
PHY
PFD
PSD
RBW

Access Point

Acknowledgement

ATTenuator

Additive White Gaussian Noise

Clear Channel Assessment

Channel Occupancy Time
Contention Window

Direct Current

Energy Detect

Energy Detect Threshold

European Free Trade Association
Equivalent I sotropically Radiated Power
Effective Radiated Power

Fully Anechoic Room

Frame Based Equipment

Frame Error Rate

Fixed Frame Period

Institute of Electrical and Electronic Engineers
Intermediate Fregquency

Listen Before Talk

Load Based Equipment

Logarithmic Periodic Dipole Antenna
Low Power Indoor

Local Oscillator

New Radio

NarrowBand

Open Area Test Site

Orthogonal Frequency Division Multiplexing
Packet Error Rate

Physical layer

Power Flux Density

Power Spectral Density

Resolution Bandwidth

ETSI



15 Draft ETSI EN 303 687 V1.0.0 (2022-04)

RF Radio Frequency
RLAN Radio Local Area Network
RMS Root Mean Square
SAR Semi Anechoic Room
SCS Short Control Signalling
UAR User Access Restrictions
UDP User Datagram Protocol
UuT Unit Under Test
VBW Video BandWidth
VLP Very Low Power
VSWR Voltage Standing Wave Ratio
WAS Wireless Access Systems

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 egquipment 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 its intended use.

Where multiple combinations of radio equipment and antenna (antenna assemblies) are intended, each combination
shall comply with al the technical requirements of the present document.

4.2 Equipment categories

4.2.1 Description of categories

The present document appliesto WAS/RLAN equipment that operate under the LPI and VLP categories as defined in
Commission Implementing Decision (EU) 2021/1067 final of 17.6.2021 [i.11].

The manufacturer shall declare the equipment to be one or more of the following categories, see clause 5.4.1, item a).
4.2.2 LPI category
There are two sub-categories of LPI devices asfollows:

. LPI AP/bridge sub-category device

. LPI client sub-category device

4.2.3 VLP category

Thereis one category of VLP device.

NOTE: TheVLP device may support NarrowBand (NB) usage as further defined in clause 4.3.3.2 and
clause 4.3.3.3.
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4.3 Conformance requirements

4.3.1 Nominal centre frequencies and nominal bandwidth

43.1.1 General

WAS/RLAN equipment typically operates on one or more fixed frequencies. The equipment is allowed to change its
normal operating frequency when interference is detected, or to prevent causing interference to other equipment or for
frequency planning purposes.

4.3.1.2 Definition
The nominal centre frequency is the centre of the channel.

The nominal bandwidth (N) isthe widest band of frequencies, inclusive of guard bands, assigned to a channel.

4.3.1.3 Limits

The nominal centre frequencies for anominal bandwidth of 20 MHz that falls completely within the 6 GHz
WAS/RLAN band shall be defined by the formulabelow (see also figure 6):

fc =5935 + (Nch X 20) MHZz + f¢ oitsr Where nen isan integer and 1 < np < 24

An offset (fc ofiset) 1S permitted for each nominal centre frequency. The offset may be different for each nominal centre
frequency, but it shall not be greater than 200 kHz. Where the manufacturer decides to make use of this frequency
offset, the nominal centre frequencies used by the equipment shall be noted in the test report, see clause 5.4.1, item b).

The nominal centre frequency for any given channel shall be maintained within the range of f. £ 0,002 %.
The nominal bandwidth for asingle channel shall be 20 MHz.
Equipment may have simultaneous transmissions on more than one channel with anominal bandwidth of 20 MHz.

When equipment has simultaneous transmissions in adjacent channels, these transmissions may be considered as one
signal with an actual nominal bandwidth (N) of "n" times the nominal bandwidth of an individual channel where "n" is
the number of adjacent channels. When equipment has simultaneous transmissions in non-adjacent channels, each
power envelope shall be considered separately.

VLP NB transmissions according to clause 4.3.3.3 shall conform to the transmit spectral power mask limits for the
nominal centre frequencies defined above, see clause 5.4.1, item b).

The channel associated with an NB transmission is the 20 MHz channel that contains the centre frequency of the NB
transmission.

4314 Conformance
Conformance tests as defined in clause 5.4.2 shall be carried out.

Conformance tests to the present clause are not applicable for NB operation.
4.3.2 RF output power

4321 Definition

The RF output power isthe mean Equivalent Isotropically Radiated Power (EIRP) during atransmission burst.
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43.2.2 Limits

These limits are applicable to the system as a whole and in any possible configuration. The antenna gain of the integral
or dedicated antenna has to be taken into account as well as the additional (beamforming) gain in case of smart antenna
systems (devices with multiple transmit chains).

In case of multiple (adjacent or non-adjacent) channels, the total RF output power of al channels shall not exceed the
limit given in table 2.

The RF output power shall not exceed the limits given in table 2.

Table 2: Mean EIRP limit for RF output power

Frequency range RF output power limit (dBm)
(MHz)
LPI usage VLP usage
5945 to 6 425 23 14
4.3.2.3 Conformance

Conformance tests as defined in clause 5.4.3 shall be carried out.
4.3.3 Power Spectral Density

43.3.1 Definition

The Power Spectral Density (PSD) is the mean Equivalent Isotropically Radiated Power (EIRP) density during a
transmission burst.

4.33.2 Limits

These limits are applicable to the system as awhole and in any possible configuration. The antenna gain of the integral
or dedicated antenna has to be taken into account as well as the additional (beamforming) gain in case of smart antenna
systems (devices with multiple transmit chains).

The PSD shall not exceed the limits given in table 3.

Table 3: Mean EIRP density limit

Frequency range PSD limit (dBm/MHz)
(MHz)
LPI usage VLP usage VLP NB usage
5945 to 6 425 10 1 10 (see clause 4.3.3.3)
4.3.3.3 VLP NB usage with a PSD above 1 dBm/MHz

The duty cycle of NarrowBand (NB) transmissions by a VLP device with a PSD above 1 dBm/MHz shall not exceed
1/15 on any transmission frequency.

NB devices require a frequency hopping mechanism based on at least 15 hop frequencies and meet the above duty cycle
to operate at a PSD value above 1 dBm/MHz.

NOTE: Frequency hopping in the context of the present document implies the use of the channel access
mechanisms and channelization as defined in the present document.
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4.3.3.4 Conformance

Conformance tests as defined in clause 5.4.4 shall be carried out.

For VLP NB equipment making use of clause 4.3.3.3 conformance tests as defined in clause 5.4.12 shall also be
performed.

434 Transmitter unwanted emissions

4341 Transmitter unwanted emissions in the out-of-band domain

43.4.1.1 Definition

Transmitter unwanted emissionsin the out-of-band domain are emissions outside of the 5 935 MHz to 6 425 MHz
frequency range, but excluding unwanted emissions in the spurious domain, when the equipment isin transmit mode.

Where the nominal bandwidth (N) of the channel is less than 100 MHz then the boundary between the out-of-band and
spurious domain is at a separation from the nominal centre frequency of the channel defined by +250 % of the nominal
bandwidth.

Where the nominal bandwidth (N) of the channel is greater than or equal to 100 MHz then the boundary between the
out-of-band and spurious domainsis at a separation from the nominal centre frequency of the channel defined by

+150 % of the nominal bandwidth +100 MHz. The boundaries of the out-of-band/spurious domains above and below
the allocated band 5 935 MHz to 6 425 MHz shall be calculated based upon the nominal centre frequency of the highest
and lowest channels supported by the equipment, respectively. These boundaries shall apply to all channelswith a
similar nominal bandwidth.

43.4.1.2 Limits
The level of Transmitter unwanted emissionsin the out-of-band domain shall not exceed the limits given in table 4.

Table 4: Transmitter unwanted emission limits in the out-of-band domain

Out-of-band/spurious domain
. Frequency oo boundary separation from the nominal
Equipment (MHz) Limit centre frequency under test
(where applicable)
N <100 MHz N= 100 MHz
<5935 -22 dBm/MHz
LPI Spectral power mask as defined by
> 6425 application of figure 1 and figure 2
(as applicable) in clause 4.3.4.3.2. o 0
<5935 |-45 dBm/MHz (see note) 250 % x N *150 % x N + 100 MHz
VLP Spectral power mask as defined by
> 6425 application of figure 1 and figure 2
(as applicable) in clause 4.3.4.3.2.
NOTE: See also Commission Implementing Decision (EU) 2021/1067 of 17.6.2021 [i.11], table 2, note 3.

43.4.1.3 Conformance

Conformance tests as defined in clause 5.4.5 shall be carried out.
4.3.4.2 Transmitter unwanted emissions in the spurious domain

43421 Definition

Transmitter unwanted emissions in the spurious domain are emissions outside of the 6 GHz WAS/RLAN band and
outside of the out-of-band domain when the equipment isin transmit mode.
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4.3.4.2.2 Limits
Thelevel of Transmitter unwanted emissions in the spurious domain shall not exceed the limits given in table 5.

In case of equipment with antenna connectors, these limits 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 are ERP for emissions up to 1 GHz and EIRP for emissions above 1 GHz.

Table 5: Transmitter unwanted emission limits in the spurious domain

Frequency range Maximum power Measurement bandwidth

30 MHz <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

1 GHz <f<26 GHz -30 dBm 1 MHz

NOTE: Information in this table is based on ERC Recommendation 74-01 [i.10], annex 2, table 6.

43.4.2.3 Conformance

Conformance tests as defined in clause 5.4.5 shall be carried out.
4.3.4.3 Transmitter unwanted emissions within the 6 GHz WAS/RLAN band

4.3.4.3.1 Definition

Transmitter unwanted emissions within the 6 GHz WAS/RLAN band are radio frequency emissions within the
frequency range defined in table 1.

43.4.3.2 Limits

43.4.3.2.1 General

Relative Level (dB)

0dB = Reference Level

-20 dB

28 dB

0 /
o, By \ ,

4748 | l

108xN ~ 9xN 15xN N N 0 JNUN 15xNT 9xN T 108xN
05xN-1 -05xN 05xN  05xN+1 Frequency offset (MHz)

N = Nominal Bandwidth [MHz]

Figure 1: Transmit spectral power mask

The mean PSD (measured with a 1 MHz measurement bandwidth) of the transmitter unwanted emissions within and
above the 6 GHz WAS/RLAN band shall not exceed the limits defined by application of the masks provided in

clause 4.3.4.3.2 or an absolute level defined by the applicable out-of-band or spurious domain limits [i.10], whichever is
greater.

In case of smart antenna systems (devices with multiple transmit chains) each of the transmit chains shall meet the
limits defined by application of the masks provided in clause 4.3.4.3.2.
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In case of multi-channel operation in adjacent or non-adjacent channels, clause 4.3.4.2.2.2 and clause 4.3.4.2.2.3
describe how the overall transmit spectral power mask to be applied shall be constructed.

The manufacturer shall declare which channel edge masks for multi-channel operation in adjacent and/or non-adjacent
channels are supported by the equipment, see clause 5.4.1, item c).

Where measurement in a1 MHz bandwidth does not conform with the 0 dB to -20 dB slopes of the applied mask and/or
the limit defined within 500 kHz of a-20 dB point then the measurement may be repeated with a 100 kHz RBW to
demonstrate conformance in these regions of the mask, see clause 5.4.6.2.1.4. This applies for both the transmit spectral
power mask in figure 1 and any overall transmit spectral power masks constructed from figure 2, figure 3 and figure 4.

The channel associated with an NB transmission is defined in clause 4.3.1.3. An NB transmission shall conform to the
transmit spectral power mask of this channel (i.e. with N = 20 MHz).

434322 Multi-channel operation in adjacent channels

For equipment configured for multi-channel operation (see clause 4.3.6.3.1.3 or clause 4.3.6.3.2.3) using a group of
adjacent channels and transmissions take place in al these adjacent channels, these transmissions may be considered as
one signal with an actual nominal bandwidth (N) of "n" times the nominal bandwidth of an individual channel where
"n" isthe number of adjacent channels used simultaneously. This signal shall be subject to the limits provided by the
mask in figure 1.

In case of amulti-channel configuration using a group of adjacent channels and transmissions do not take place in all
the adjacent channels, the overall transmit spectral power mask is constructed from the mask provided in figure 1
together with additional restrictions as described below for the channels not used for transmission in the group of
adjacent channels:

e  When the lowest channel(s) and/or the highest channel(s) of a group of adjacent channelsis/are not used for
transmission, an additional channel edge mask asin figure 2 shall be applied at the lower edge of the lowest
channel used for transmission and at the higher edge of the highest channel used for transmission. M isthe
separation in MHz between these two edges.

Relative Level (dB)

0 dB = Reference Level T

used channel unused channel
-20dB ||
-28 dB
0\ M2 Frequency offset (MHz)

(from channel edge)

Figure 2: Channel edge mask - case 1

e  When there are two or more channels not used for transmission in between channels used for transmission (all
belonging to the same group of adjacent channels configured for multi-channel operation) and these channels
not used for transmission are adjacent to each other, an additional channel edge mask asin figure 3 shall be
applied at the higher edge of the channel adjacent to the lowest channel of the group of adjacent channels not
used for transmission and at the lower edge of the channel adjacent to the highest channel of the group of
adjacent channels not used for transmission. U isthe total bandwidth of channelsin use adjacent to the
channels not used for transmission.
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Relative Level (dB)
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(from channel edge)

Figure 3: Channel edge mask - case 2

e  When thereisonly one channel not used for transmission in between channelsin use (all belonging to the
group of adjacent channels configured for multi-channel operation), an additional mask asin figure 4 shall be
applied at the higher edge of the channel below the channel not used for transmission and at the lower edge of
the channel above the channel not used for transmission.

Relative Level (dB)

|

used channel ||: unused channel
-20dB ||
-23 dB
BNy 0" Frequency offset (MHz)

(from channel edge)

Figure 4. Channel edge mask - case 3

Exceptions for the Local Oscillator (LO) leakage of an equipment are allowed for cases where the LO power in a

2 MHz band exceeds the limits provided by the overall transmit spectral power mask (constructed from the masks
above) but islessthan -28 dBc relative to the total transmit power within the group of adjacent channels, or less

than -20 dBm/MHz, whichever is greater. The centre frequency of the 2 MHz band per LO can be located anywhere
within the nominal bandwidth of the group of adjacent channels configured for multi-channel operation. One LO
exception is allowed per 20 MHz of the nominal bandwidth for a group of adjacent channels. The measurement for LO
exceptions may be repeated with a 100 kHz RBW to demonstrate conformance. For the specific case of a40 MHz
nominal bandwidth (N) configured for multi-channel operation and only one channel is being used, the exception for
the LO leakage is O dBr.

Annex E contains a number of examples of how the overall transmit spectral power mask is constructed.

434323 Multi-channel operation in non-adjacent channels

For simultaneous transmissions in multiple non-adjacent channels (or non-adjacent groups of adjacent channels), the
overall transmit spectral power mask is constructed in the following manner. First, the procedure as described in

clause 4.3.4.3.2.2 shall be applied to each of the channels (or to each group of adjacent channels). Then, for each
frequency point, the greatest value from the applicable transmit spectral power masks for each of the channels (or group
of adjacent channels) assessed shall be taken as the overall spectral power mask requirement at that frequency.

4.3.4.3.3 Conformance

Conformance tests as defined in clause 5.4.6 shall be carried out.
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4.3.5 Receiver spurious emissions

4351 Definition

Receiver spurious emissions are emissions at any frequency when the equipment is in receive mode.
4.35.2 Limits
The receiver spurious emissions shall not exceed the limits given in table 6.

Table 6: Spurious radiated emission limits

Freguency range Maximum power Measurement bandwidth
30 MHz <f<1 GHz -57 dBm 100 kHz
1 GHz <f=<26 GHz -47 dBm 1 MHz

NOTE: Information in this table is based on ERC Recommendation 74-01 [i.10], annex 2, table 6.

4353 Conformance

Conformance tests as defined in clause 5.4.7 shall be carried out.
4.3.6 Channel access mechanism

4.3.6.1 Applicability

The present requirement appliesto all equipment within the scope of the present document.

The present document defines two alternative types of channel access mechanisms for devices to operate either as:
. Frame Based Equipment (FBE); or

o Load Based Equipment (LBE).
4.3.6.2 Definition

A channel access mechanism is an automatic mechanism by which a device gains access to a channel.

4.3.6.3 Requirements and limits
4.3.6.3.1 Channel access mechanism for Frame Based Equipment (FBE)
43.6.3.1.1 Introduction

FBE implements a Listen Before Talk (LBT) based channel access mechanism to detect the presence of other
WAS/RLAN transmissions on a channel.

FBE is equipment where the transmit/receive structure has a periodic timing with a periodicity equal to the Fixed Frame
Period (FFP). A single observation slot as defined in clause 3.1 and as referenced by the procedure in clause 4.3.6.3.1.4
shall have aduration of not lessthan 9 ps.

43.6.3.1.2 Device types

A device that initiates a sequence of one or more transmissions is denoted as the initiating device. Otherwise, the device
is denoted as a responding device. FBE may be an initiating device, a responding device or both.

Theinitiating device shall implement a channel access mechanism as further described in clause 4.3.6.3.1.4.

A responding device shall implement a channel access mechanism as further described in clause 4.3.6.3.1.5.
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4.3.6.3.1.3 Multi-channel operation

FBE being capable of simultaneous transmissions in adjacent or non-adjacent channels (see clause 4.3.1) may use any
combination/grouping of 20 MHz channels out of the list of channels (nominal centre frequencies) provided in

clause 4.3.1, if it satisfies the channel access requirements (channel access mechanism) for an initiating device as
described in clause 4.3.6.3.1.4 on each such 20 MHz channel.

43.6.3.14 Initiating device channel access mechanism (FBE)

The initiating device (FBE) shall implement a channel access mechanism that conforms to the following requirements:

1)

2)

3

4)

5)

The FFPs supported by the equipment shall be declared by the manufacturer, see clause 5.4.1, itemj). This
shall be within the range of 1 msto 10 ms. Transmissions can start only within the minimum idle period
starting from the beginning of a FFP. See figure 5 below. An equipment may change its FFP but it shall not do
so more than once every 200 ms.

Immediately before starting transmissions on a channel or group of adjacent or non-adjacent channels the
initiating device shall perform a Clear Channel Assessment (CCA) check during asingle observation slot. A
channel is an occupied channel aslong astransmissionsin that channel are present at a power level greater
than the ED Threshold (EDT) in clause 4.3.6.3.3. The power level is determined by integrating the received
power over the channel, and then normalizing to per MHz power. The received power shal be measured at the
interface between the equipment and the antenna assembly. If no transmissions are present at a power level
greater than the EDT, the channel is an unoccupied channel. Transmissions may start on an unoccupied
channel. See figure 5.

If the channel is an occupied channel, the initiating device shall not transmit on the channel during the FFP
(seefigure 5). The FBE is allowed to continue Short Control Signalling (SCS) transmissions on the channel
providing it conforms to the requirements given in clause 4.3.6.3.4.

For equipment having simultaneous transmissions on multiple (adjacent or non-adjacent) channels, the
equipment is allowed to continue transmissions on other channels that are unoccupied channels.

The total time during which FBE can have transmissions on a given channel, for a given FFP is defined as the
Channel Occupancy Time (COT).

The equipment can have multiple transmissions within a COT without performing an additional CCA on this
channel providing the gap between such transmissions does not exceed 16 ps.

If the gap exceeds 16 ps, the equipment may continue transmissions provided that an additional CCA detects
no WAS/RLAN transmissions with alevel above the EDT defined in clause 4.3.6.3.3. The additional CCA
shall be performed within the gap and within the observation slot immediately before transmission. All gaps
are counted as part of the COT.

An initiating device is alowed to grant an authorization to one or more associated responding devicesto
transmit on the current channel within the current COT. A responding device that receives such a grant shall
follow the procedure described in clause 4.3.6.3.1.5.

The COT shall not be greater than 95 % of the FFP defined in point 1) and shall be followed by the remaining
idle period until the start of the next FFP such that the total idle period is at least equal to the minimum idle
period, i.e. 5 % of the COT, with aminimum of 100 ps.

The equipment, upon correct reception of a packet which was intended for this equipment, can skip CCA and
immediately proceed with the transmission of management and control frames (e.g. ACK and Block ACK
frames). A consecutive sequence of such transmissions by the equipment, without it performing anew CCA,
shall not exceed the maximum COT as defined in point 4) above.

For the purpose of multi-cast, the ACK transmissions (associated with the same data packet) of the individual
devices are allowed to take place in a sequence.
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Figure 5. Example of timing for FBE
43.6.3.15 Responding device channel access mechanism (FBE)

Clause 4.3.6.3.1.4, point 3) describes the possibility whereby an initiating device grants an authorization to one or more
associated responding devices to transmit on the current channel within the current FFP. A responding device that
receives such agrant shall follow the procedure described in step 1) to step 3):

1) A responding device that received a transmission grant from an associated initiating device may proceed with
transmissions on the current channel:

a) Theresponding device may proceed with such transmissions without performing a CCA if these
transmissions areinitiated at most 16 s after the last transmission by the initiating device that issued the
grant.

b)  The responding device that does not proceed with such transmissions within 16 us after the last
transmission from the initiating device that issued the grant, shall perform a CCA on the channel during a
single observation slot within a 25 s period ending immediately before the granted transmission time. If
energy was detected with a level above the EDT defined in clause 4.3.6.3.3), the responding device shall
proceed with step 3). Otherwise, the responding device shall proceed with step 2).

2)  Theresponding device may perform transmissions on the current channel for the remaining COT of the current
FFP. The responding device may have multiple transmissions on this channel provided that the gap in between
such transmissions does not exceed 16 ps. When the transmissions by the responding device are completed the
respo