ETSI EN 302 326-2 v2.2.1 026-03)

HARMONISED EUROPEAN STANDARD

Fixed Radio Systems;
Multipoint Equipment and Antennas;
Part 2: Harmonised Standard for access to radio spectrum

ETSI EN 302 326-2 V2.2.1 (2026-03) « https://standards.iteh.ai/catalog/standards/etsi/fadbd193-fbe6-429e-a7c9-0ead8c54aed2/etsi-en-302-326-2-v2-2-1-2026-03


https://standards.iteh.ai/catalog/standards/etsi/fa4bd193-fbe6-429e-a7c9-0ead8c54aed2/etsi-en-302-326-2-v2-2-1-2026-03
https://standards.iteh.ai/catalog/standards/etsi/fa4bd193-fbe6-429e-a7c9-0ead8c54aed2/etsi-en-302-326-2-v2-2-1-2026-03

2 ETSI EN 302 326-2 V2.2.1 (2026-03)

Reference
REN/ATTM-0461

Keywords

access, DFRS, DRRS, FWA, multipoint, radio,
system

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 the
ETSI Search & Browse Standards application.

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 on ETSI deliver repository.

Users should be aware that the present document may be revised or have its status changed,
this information is available in the Milestones listing.

If you find errors in the present document, please send your comments to
the relevant service listed under Committee Support Staff.

If you find a security vulnerability in the present document, please report it through our
Coordinated Vulnerability Disclosure (CVD) program.

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, 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 2026.
All rights reserved.

ETSI


https://www.etsi.org/standards-search
http://www.etsi.org/deliver/
https://portal.etsi.org/Services/editHelp/Standards-development/Tracking-a-draft/Status-codes
https://portal.etsi.org/People/Commitee-Support-Staff
https://www.etsi.org/standards/coordinated-vulnerability-disclosure
https://standards.iteh.ai/catalog/standards/etsi/fa4bd193-fbe6-429e-a7c9-0ead8c54aed2/etsi-en-302-326-2-v2-2-1-2026-03
https://standards.iteh.ai/catalog/standards/etsi/fa4bd193-fbe6-429e-a7c9-0ead8c54aed2/etsi-en-302-326-2-v2-2-1-2026-03

3 ETSI EN 302 326-2 V2.2.1 (2026-03)

Contents
INtellectual Property RIGNES.... ..ot b e e e en e ns 7
01 Yo (o ST 7
AV TeTo = L= g oY = 01T 070] oo | OSSPSR 8
L gL [N o1 o] o ISR 8
1 o0 o< TSP PSP 10
2 REFEIBINCES .....cceeeeee ettt b bbb e b et e e et Re e bt e be e bt st et et et e e e e nenre b ee 11
21 INOIMBLIVE FEFEIENCES ...ttt ettt sttt et e e et e e st e besae et e e st eaeeneess e eeseeebesaeeaeeneeeeseeseeseeeneeneeneeneeses 11
2.2 [INfOrMELIVE FEFEIENCES..... .ottt ettt b bt ae et e et et bt bt e a e et e e e b sheebesneene e e enrees 11
3 Definition of terms, symbols and abbreviations............ccoveeciiieiineee e 13
31 1= 10T STRUS PR 13
3.2 Y 1210 SRS 17
33 F Y o] 1= V7= 0] PR 18
4 Framework fOr FEQUITEIMENES.........cciiie ettt sttt te st e e st eeae e besae e besreeaestesreeneerenreas 20
4.1 APPICADITLY OF FEOUITEMENTS. ... ettt ettt b et b bbbt eb e b e b e s b e seebeebenneneas 20
4.1.0 S0 [ = 1= RS 1 o 1 o 20
411 LCTc 0T = 1 OSSP PSPPTSTN 20
4.1.2 The Equipment ClassifiCation (EQC) ......coiieiiiieiie et este ettt e e sre et neenaesnaesraenneas 20
4.1.3 ASymmMELTIC MP imMPleMENLBLIONS .......eeiieiee et se e sre e s reebeeaesnaeeraesraesrees 21
4.2 RF referenCe @rChiTECLUIE ... ....oieeieieeeeee et b e bbbt b b aeene e e e e e 21
42.1 e (e aTer=T ol LoTox Qe =o' oIS 21
4.2.2 Measure reference points and SYSEEM 10AAING. ......c.coerieiririereee e 22
5 Technical requirements SPECITICAIONS ..........ccueecieiicecce et s be e re e ne s 22
51 GENEIAl FEOUITEIMIENTS ...tttk ettt sttt sttt et b e et b e s e bt eb e s e e bt e b e s e e h e e b e seebe e b e e e st eb e s e et et e st e e ebenbe e 22
5.2 ENVIrONMENtal Profil........cvi ettt e e s s e s re et e et e ena e esaesreesreesre e reeneeneeenes 22
53 Transmitter conformanCe FEQUITEIMENTS........c.eiieiee e ree e esteetese e s e e teeteestesreesreesteesseenseeseesseasseenseeseeeneessenssens 23
531 GENENaAl FEOUITEIMENTS. ... eeitieveeeteeeeest e steesteeteeeeseeeste e teesteestesseesseesseesseeaseanseaseeaseanseenseeseeaseesseesseesseesennsennes 23
5.3.2 TranNSMITLEr OULPUL POWE .......cveeuteereeeteseeesieesteesteeseeseesseesseesseenseessesssessaesseesseesseanseanssssnenseensesnseansessenssenssnes 23
5321 LC T o1 =TT 23
5.3.2.2 Transmitter maximum POWeEr @nd EIRP...........ccv i s s s 23
5323 Transmitter output power environmMental Variation.............coecerireirirenese e 23
533 Transmitter Radio Frequency Stability..........ooe i e 24
534 Transmitter Radio Frequency spectrum mask and EMiSSIONS.........cocuiveeririeireneenese e 24
5341 Transmitter Radio Frequency SPECIIUM MASK .........eviirieiriirieiriesieesies ettt 24
5342 Transmitter discrete CW components exceeding the transmitter Radio Frequency spectrum mask
g SO 27
535 Transmitter unwanted emissionsin the SPUFOUS dOMAIN .........c.ccuviierierieseee e 28
5.3.6 Transmitter power control (ATPC and RTPC) .......coiieiierecie ettt nnees 29
53.6.1 LC T o1 - TP 29
5.3.6.2 Automatic Transmitter POwer Control (ATPC) ......ooieiieieceere et s 29
5.3.6.3 Remote Transmitter Power COntrol (RTPC)......ccviiieiieiecie e ese et es e eve e snaesneesreennees 29
537 Transmitter Remote Frequency CONtrol (RFC) ..ot 30
538 Transmitter Dynamic Change of MOodUIation OFEr ..o e 30
54 Receiver CONfOrManCe MEOUITEMENTS .........cuiireeertireeeest ettt ettt sb st b et b et b e b e s bt ene bt s eneenas 30
54.1 (€71 SO RS 30
542 Receiver unwanted emissions in the SPUriouS dOMEIN...........ccoireirireieneree e 30
54.3 BER asafunction of Receiver input Signal LeVEl (RSL)......cccciieiiiniienerieesiereese e 30
5431 LC T o1 - TP 30
54.3.2 Single SIgNal PEITOMMEANCE. .......ccuiiie e e e s e e s re e ae et e enteteenreenaesneesraesanns 30
54.3.3 Performance with maximum system loading (EQC-PET =D ONlY) .....cccveeevieeiieneese e 32
54.34 RECEIVEr DYNAMIC FANQJE ... .c.veeteeieeieeieseesee st e steeteeteesaesseasseesseesteesessessessseesseesseenseenseassesseessenssensses 32
54.4 RECEIVEN SEIECHIVITY ..uviiieeiee sttt et e et e e st e sae e teeaeeeseeeseesseesteesseesseenseenneensennes 33
54.4.0 FNEFOOUCTION ...t e b e e b a et e e s et bt bt eh e e ae e s et e st e e e b e seeebesaeebe e e e e es 33
5441 Receiver co-channel interference SENSITIVITY ........coieerireene e 33

ETSI


https://standards.iteh.ai/catalog/standards/etsi/fa4bd193-fbe6-429e-a7c9-0ead8c54aed2/etsi-en-302-326-2-v2-2-1-2026-03
https://standards.iteh.ai/catalog/standards/etsi/fa4bd193-fbe6-429e-a7c9-0ead8c54aed2/etsi-en-302-326-2-v2-2-1-2026-03

4 ETSI EN 302 326-2 V2.2.1 (2026-03)

5442 Receiver first adjacent channel interference SENSItIVILY ........cocooeierenincnescee e 35
5443 Receiver blocking (CW spurious interference SenSitivity) .......cooeveererenencrereee e 37
54.4.4 Receiver radio-frequency intermodulation and Receiver second adjacent channel interference

SENSITIVITY vttt b bbb et bRt h R e R R R R R bbbt n Rt b b e ens 38
54441 Requirement DACKGIrOUNG. ...........ooueiririeiii ettt 38
54.4.4.2 S0 [ = 101 8 1T 0 38
6 Testing for compliance with technical reqUIrEMENtS............ooeeiiiiin s 39
6.1 LCT= 1< - ST T TSP 39
6.2 Environmental conditionS fOr tESHING .....c.veeiirieiiiier et 39
6.2.1 GNETBIITLY .ttt bbb ek b b E ek h e R R R e R e R e bR et bt b et ebe b e e b e nrennenea 39
6.2.2 MinimUum Profile fOr INJOOT USE ..ot b e 39
6.2.3 Minimum Profile fOr QULAOOI USE .........cuiirieieieieeeeie ettt sttt 40
6.3 TraNSMITLEr FEQUITEITIENTS ......eitiieeeeitereeie ettt sttt ettt et sb e e b b e b s b e e bt s b e st eb e s b e e eb e s b e e et e sbe e ebesbeneeneebenneneas 40
6.3.1 (€71 PR 40
6.3.1.1 Summary table for transmitter test CONAILIONS ..........c.ccceevieiieece e 40
6.3.1.2 SPECLIUM ANAYSES SEHLINGS . ..c.veeteeieete et e ettt e e e e s e sreesteeteeeesaeesseenseenseensesneesseesnnns 42
6.3.2 TranNSMITLEr OULPUL POWE .......cveeuteeeteeeiesieesieeseeesteeseeseesseesseesseenseessesssesseesseesseesseanseansssnsesseenseenseansessenssenssnes 42
6.3.2.1 GENETA ...ttt E R R R R R R R R R bR bRt 42
6.3.2.2 Transmitter maximum POWeEr @nd EIRP...........ccv ot 42
6.3.2.3 Transmitter output power environmental Variation...........cccvceeveeieereeie e 43
6.3.3 Transmitter Radio Frequency Stability ... ..o e 43
6.3.4 Transmitter Radio Frequency spectrum mask and EMiSSIONS.........cocuiveeririeireneenese e 43
6.34.1 Transmitter Radio Frequency SPECIIUM MESK .........eviirreeriirieeries et 43
6.3.4.2 Transmitter Discrete CW components exceeding the transmitter Radio Frequency spectrum mask

T TSRS 44
6.3.5 Transmitter unwanted emissions in the SPUFOUS dOMAIN .........c.ccuviierierie e 44
6.3.6 Transmitter power control (ATPC and RTPC) ......coiieiieie et sae et sra e nnees 45
6.3.6.1 General R IR LT T T BB T TR 45
6.3.6.2 Automatic Transmitter Power Control (ATPC) ......oceiciecee et 45
6.3.6.3 Remote Transmitter Power COntrol (RTPC)......ccvciieiieieeiecie e sieesee s e sse e ssaesnaesreesnees 45
6.3.7 Transmitter Remote Frequency CONtrol (RFC) ........ccvcvieiiiieseee et e e sreennees 46
6.3.8 Transmitter dynamic Change of Modulation OFTEr ..o 46
6.4 Receiver CONfOrmManCe MEOUITEMENTS .........c.iiieeeiere ettt sttt sb et b et b b ae bt e et b e e se b ne e e b e eneens 46
6.4.1 (€71 PR 46
6.4.2 Receiver unwanted emissions in the SPUrioUS dOMEIN..........cccoireerereieneree e 48
6.4.3 BER asafunction of Receiver input Signal LeVEl (RSL)......ccciieiririieiereesereese et 48
6.4.3.1 LT 07 | PO 48
6.4.3.2 Single SIgNal PEITOMMEANCE. .......ccuieieeie e e e s teeae et e easenseeneeenaesnaesreesnnes 48
6.4.3.3 Performance at maximum system loading (EQC-PET =D ONlY) ....occveieriesieceece e 48
6.4.34 RECEIVEr AYNAMIC FBINJE. .. . eteeieeieeieeiesee st e st e st e s e e e e e estessaesseesseesaeesseeseenseaneeaneeaseenseansesneessensseesenns 48
6.4.4 RECEIVEN SEIECHIVITY ...viiieeii sttt e et e et e e s e sae e teeaaeeseeeseessaesteesseesseeseenneeneennns 49
6.4.4.1 Receiver co-channel interference SENSItIVITY .......cvicieieeciee e 49
6.4.4.2 Receiver first adjacent channel interference SENSItIVILY ........oooove i 49
6.4.4.3 Receiver blocking (CW spurious interference SeNSItivity) .......oooeveenerceneneenereeeseeese e 49
6.4.44 Receiver radio-frequency intermodulation and receiver second adjacent channel interference

SENSITIVITY vttt h et b b b e b E bR R R R bR bbb e Rt bbb e ens 50
Annex A (informative): Relationship between the present document and the essential

requirements of Directive 2014/53/EU ........cccovieieieeieieccese e 51

Annex B (normative): Test report in relation to flexible systems applications..........c.ccocevvveneenee. 53
B.1 Wide radio-frequency band covering units specification and testS..........cccuvvrerenerereneneseeeseseseneens 53
B.2 Multirate/Multiformat covering equipment specification and teSS ........cccevvieeievecciese e 56
Annex C (normative): Equipment classification (EqC) and system capacity..........cccoeevevevevieennnns 57
LT €7 0 - ST 57
(O o 00 (= 'oi g o 1 o] o FO TPV PP 57
c21 Yoo P 57
C22 Primary Equipment TYPE (EQC-PET) ..ot 57

ETSI


https://standards.iteh.ai/catalog/standards/etsi/fa4bd193-fbe6-429e-a7c9-0ead8c54aed2/etsi-en-302-326-2-v2-2-1-2026-03
https://standards.iteh.ai/catalog/standards/etsi/fa4bd193-fbe6-429e-a7c9-0ead8c54aed2/etsi-en-302-326-2-v2-2-1-2026-03

5 ETSI EN 302 326-2 V2.2.1 (2026-03)

c.23 Secondary EQUIPMENt TYPE (EGC-SET) ...vouiierieiiie ettt sttt sttt 57
C24 Equivalent Modulation Order (EQC-EMO) .......ccuieiririeirinieesesieisie ettt 58
C.25 Channel Separation (EQC-CRNS) ..ottt st b et b et eb e e 58
C.26 Frequency RaNGE (EQC-FR) ......co.ciiiieiieiitiert ettt b bbb 59
c.27 SEATION TYPE (BEGC-STN) ..ttt sttt b e st b e bt b s bt b e b et e bt e ne b e se et eb e s b et eb e b e 59
(O B Y 1= 1 007 o= o | YT 59
C3l LT 0T SRS 59
C32 Capacity of equipment With EQC-PET =T, O OF M .....coiiiiice ettt e e 60
C.33 Capacity of equipment With EQC-PET = F......ooie st 60
C34 Capacity of equipment With EQC-PET = D ..ottt 61
C.4 Summary of Equipment Profilesin the scope of present document...........coeeceveeeeveceeseceece e, 61
Annex D (infor mative): Transmitter Radio Frequency Spectrum mask background for

ATPC and/or RTPC implementation...........cccccceveieeveseceece e 64
9 20 T [ g 0o 1o o o PSSR 64
D R I O | 4 = o TSSOSO UPUTPP 64
D T I O [ 1 o PSSP 65
Annex E (informative): Overview of technology features of multipoint systems..........ccocceeveieeneee. 66
R €= 3 1= | PSSR 66
I N\ L= (1Yo 4 G (0] o oo V2SSO 66
E.3  MUItipleXing MEINOUS.........coiiiiieeee et e e eneene e 66
E 4  MUltiple aCCESS MELNOUS ...t et et et e s te et e e aeeae e steeneeneesreeneens 67
T B 1U o L= 07 1 0 L SRS 67
R \Y oo (01 = o) I 01 0o SRR 68
E.6.1 MOAUIBLION TECHNIGUES ...ttt s b bbb bbbt n et b et en e e e ens 68
E.6.2 Equivalent Modulation Order (EMO) .......c.coieiririeirieriee sttt sb e ss e s s e sne e ens 68
A o oo (= o o] [T SR 69
E.8 Other relevant SysStem CharaCleriSliCS.......uiiriiieeeierses e e 69
Annex F (informative): FrequeNnCy Dands..........covceiiieece ettt s ere s 70
F.1  FrEOUENCY FBINGES. ... .oitiiieeteitieieestessee st sse e e stessee s sse e e sae s e s resae e se s e e e sseaneshe e e e sme e e e sre e e esesreennennesreenneaneens 70
F.2  Frequency ranges CEPT GpPIICAIONS...........ciiiririeieieisieeiesie sttt sne b s nne s e 71
Annex G (informative): Summary Table of EqQC codes subject to the confor mance assessment....73
LT R I 0 T= R 0 1 (o oo )Y SNSRI 73
Annex H (informative): SYSEEM Ar ChItECIUN €. 74
H.1  Genera arChitECIUNE ........ccuiiiii ettt b et sttt ne s e nnenbe e 74
H.2  Point-to-MultiPoint (P-MP) @rChitECtUIES.........cciiuieiiiteee sttt st s ene e 74
H.3  Mesh (OF MP-MP) @IChITECIUIES..........coiiiiieiiiieteeeeeee sttt nre s 76
Annex | (informative): MiXed-MOdE OPErALION .......eocviieieiecteee et e 77
S0 A 1 11 0o 1o o o SRS 77
.2 Genera description Of MIXed-MOUE SYSIEIMIS........uiiuirieriereeeiresi et e e ene e 77
.3  Background for transmitter and receiver requirements operating in mixed-mode............cccoceveeveieenenns 77
.3.1 REQUITEMENTS SUMIMIBIY ....e.veeeteeeteeieeeetesteseesteesaeesteeseeeseeaseasseeseesseestesssesseesaeesseesseanseasseasenssanssenssenssessennensnes 77
1.3.2 Transmitter Radio Frequency spectrum masks for mixed-mode SyStEMS .........ccveveriereeseeseese e 77
1.3.3 Receiver adjacent channel interferenCe SENSILIVITY ......civeieciiie e ens 79

ETSI


https://standards.iteh.ai/catalog/standards/etsi/fa4bd193-fbe6-429e-a7c9-0ead8c54aed2/etsi-en-302-326-2-v2-2-1-2026-03
https://standards.iteh.ai/catalog/standards/etsi/fa4bd193-fbe6-429e-a7c9-0ead8c54aed2/etsi-en-302-326-2-v2-2-1-2026-03

6 ETSI EN 302 326-2 V2.2.1 (2026-03)

1.3.4 Receiver co-channel interference SENSILIVILY ..o e 79
Annex J (infor mative): F N a1 0= o] 0 F= L3PPSR 80
S R AN 1= 1= o 0= = YRS 80
O N 011= 0107 1 o0 1 =SS 80
Annex K (informative): Typical reference model for BER, MGBR and EMO..........cccccccoveeevieenee 81
N R €= 1= | PSSR 81
SO 101 =1 = Tor = G (o 10 NS 82
K.3 Payload proCeSSiNG DIOCK .........couiieiiieeesese et sne e 82
K4 MUIIPIE BCCESS DIOCK .....ecueiiiceecie ettt et et s re e e s reeaeesbesteeneentesreennenneens 83
K.5  Outer error COrreCtiNG BIOCK .........oceeiiiiiecie ittt ettt st r e st e e e e e sneeaesreennens 83
K.6  INner error COMmECting DIOCK. ........c.oiiiiiie et 83
(S A Y/ oo [0 (o OSSPSR 84
K.8 Choice of reference point for BER, MGBR and EMO ..........cccooiiieiiiicic ettt 84
KLO  EXAIMPIES ...ttt h bt h b bRt b R e e et nneene e 84
K.9.1 16 QAM TDMA system with 3/4 rate convolutional COTING ..........covrerieriririeienereeres e 84
K.9.2 16 QAM TDMA system with 1/2 rate convolutional coding and 204/188 Reed Solomon coding.................. 85
K.9.3 16 QAM TDMA system with 1/2 rate turbo COTING........ccivireiririeieirieiere e 85
K.94 16 QAM FDMA system with 1/2 rate convolutional COING .......c..eoveeriiririreieesieeees e 85
Annex L (informative): Test inter pretation and measurement UNCertainty ........cccceeeeeirerieseneene. 86
Annex M (informative): BibliOgrapny ... 87
Annex N (informative): ChangE hiStOrY ....ccuiiuiceece e s 88
L T (TSR U TP PR TPRTPRPRTRORN 89

ETSI


https://standards.iteh.ai/catalog/standards/etsi/fa4bd193-fbe6-429e-a7c9-0ead8c54aed2/etsi-en-302-326-2-v2-2-1-2026-03
https://standards.iteh.ai/catalog/standards/etsi/fa4bd193-fbe6-429e-a7c9-0ead8c54aed2/etsi-en-302-326-2-v2-2-1-2026-03

7 ETSI EN 302 326-2 V2.2.1 (2026-03)

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-member s, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the
ETSI IPR online database.

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™, LTE™ and 5G™ logo are trademarks of ETSI registered for the benefit of its Members and of the
3GPP Organizational Partners. oneM 2M ™ |ogo 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 Harmonised European Standard (EN) has been produced by ETSI Technical Committee Access, Terminals,
Transmission and Multiplexing (ATTM).

The present document has been prepared under the Commission's standardisation request C(2015) 5376 final [i.4] 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.

The present document covers characteristics and requirements for fixed multipoint radio equipment using a variety of
access and duplex methods and operating at a variety of bit rates in frequency bands as specified in the present
document.

The present document is part 2 of a multi-part deliverable covering the Fixed Radio Systems; M ultipoint Equipment and
Antennas, asidentified below:

Part 1.  "Overview and Requirements for Digital Multipoint Radio Systems";
Part 2. "Harmonised Standard for accessto radio spectrum”;
Part 3:  "Multipoint Antennas’.

NOTE: Part 1isno longer maintained and referenced in other parts of the series.
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National transposition dates

Date of adoption of this EN: 12 March 2026
Date of latest announcement of this EN (doa): 30 June 2026

Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 31 December 2026
Date of withdrawal of any conflicting National Standard (dow): 31 December 2027

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.

Introduction

For the purpose of the present document, multipoint radio systems can be considered as radio systems which
interconnect a number of fixed stations (usually more than two that can support simultaneously access and
infrastructure applications). The topology of the systems may be Point-to-MultiPoint (P-MP), or

Multi Point-to-MultiPoint (MP-MP), known as"Mesh".

In order to (technically) cover different market and network requirements, with an appropriate balance of performance
to cost and effective use of the radio spectrum, the present document, together with ETSI EN 302 326-3 [i.2], offersa
number of radio equipment types and antennas alternatives.).

The applicability of the present document to MP equipment is governed by a unique Equipment Classification (EqC)
coherent set, as specified in annex C.

Based on this Equipment Classification, the appropriate clauses of the present document should be applied.

Following annexes are embedded in the present document:

. Annex A (informative): Relationship between the present document and the essential requirements of
Directive 2014/53/EU [i.1]

e Annex B (normative): Test report in relation to flexible systems applications
. Annex C (normative): Equipment classification (EqC) and system capacity

. Annex D (informative): Transmitter Radio Frequency Spectrum mask background for ATPC and/or RTPC
implementation

e  Annex E (informative): Overview of technology features of multipoint systems

e  Annex F (informative): Frequency bands

e  Annex G (informative): Summary Table of EQC codes subject to the conformance assessment
e Annex H (informative): System architecture

e  Annex| (informative): Mixed-mode operation

e Annex J(informative): Antennas

e Annex K (informative): Typical reference model for BER, MGBR and EMO

ETSI


https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx
https://standards.iteh.ai/catalog/standards/etsi/fa4bd193-fbe6-429e-a7c9-0ead8c54aed2/etsi-en-302-326-2-v2-2-1-2026-03
https://standards.iteh.ai/catalog/standards/etsi/fa4bd193-fbe6-429e-a7c9-0ead8c54aed2/etsi-en-302-326-2-v2-2-1-2026-03

Annex L (informative): Test interpretation and measurement uncertainty
Annex M (informative): Bibliography

Annex N (informative): Change history
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1 Scope

The present document specifies technical characteristics and methods of measurements applicable to radio equipment
used in MultiPoint (MP) Digital Fixed Radio Systems (DFRS) designed for use in the following sub-ranges (see
note 2):

. 30 MHz to 1 GHz.

e 1GHzto3GHz

e 3GHzto1llGHz

. 24,25 GHz to 29,5 GHz.
e 31,0GHzto 334 GHz
e 40,5GHzt043,5GHz.

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

NOTE 2: For more information on the applicable frequency bands, refer to Annex F.

The present document is applicable to multipoint radio system equipment using any arbitrary access method. It applies
to all equipment composing the MP systems, i.e. to Central Sation (CS), Terminal Sation (TS) and Repeater
Sation (RS).

Time Division Duplex (TDD) or Frequency Division Duplex (FDD or H-FDD) can be used on an equivalent basis.

Equipment are classified according to one set of Equipment Classification (EQC) (summarized in clause C.4). The EqC
set of the equipment under assessment is indicated in the technical documentation (see note 3).

Equipment not fitting any of the set of EqC provided by Annex C are not in the scope of the present document.
NOTE 3: Seedefinition in clause 3.2.

Equipment providing undetachable antennas or providing active antennas (eventually requiring radiated test
procedures) are not in the scope of the present document (see note 4).

NOTE 4: Rationaeisthat even if antenna characteristics are not relevant for accessto radio spectrum of MP fixed
radio systems (see technical descriptionin ETSI TR 101 506 [i.6]), the essential equipment parameters
are defined at antenna port and their radiated test procedures are not available.

For information, the most common types of antennas are standardized in Part 3 of this multi-part
deliverable[i.2].

Systems referring to an EqC with "H" code (see clause C.2.2) as Primary Equipment Classification (PET),
implementing an actual FH-CDMA access method with frequency hopping period exceeding 400 ms, are not considered
within the scope of the present document.

Applicationsintended for offering in the bands 3,4 GHz to 3,8 GHz the option of Nomadic Wireless Access (NWA),
according to the NWA definition in Recommendation ITU-R F.1399 [i.14], are not considered in the scope of the
present document.
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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 in the
ETSI docbox.

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] CEPT/ERC/REC 74-01 (2021): "Unwanted emissions in the spurious domain".

2] ETSI EN 301 390 (V2.1.1) (11-2021): "Fixed Radio Systems; Point-to-point and Multipoint
Systems; Unwanted emissions in the spurious domain and receiver immunity limits at
equipment/antenna port of Digital Fixed Radio Systems".

[3] ETSI EN 301 126-2-1 (V1.1.1) (12-2000): "Fixed Radio Systems; Conformance testing; Part 2-1:
Point-to-Multipoint equipment; Definitions and general requirements’.

[4] ETSI EN 301 126-2-2 (V1.1.1) (11-2000): "Fixed Radio Systems; Conformance testing; Part 2-2:
Point-to-Multipoint equipment; Test procedures for FDMA systems”.

[5] ETSI EN 301 126-2-3 (V1.2.1) (11-2004): "Fixed Radio Systems; Conformance testing; Part 2-3:
Point-to-Multipoint equipment; Test procedures for TDMA systems'.

[6] ETS| EN 301 126-2-4 (V1.1.1) (11-2000): "Fixed Radio Systems; Conformance testing; Part 2-4:
Point-to-Multipoint equipment; Test procedures for FH-CDMA systems".

[7] ETSI EN 301 126-2-5 (V1.1.1) (11-2000): "Fixed Radio Systems; Conformance testing; Part 2-5:
Point-to-Multipoint equipment; Test procedures for DS-CDMA systems".

[8] ETS| EN 301 126-2-6 (V1.1.1) (02-2002): "Fixed Radio Systems; Conformance testing; Part 2-6:
Point-to-Multipoint equipment; Test procedures for Multi Carrier Time Division Multiple Access
(MC-TDMA) systems'".

[9] ETS| EN 300 019-1-3 (V2.4.1) (04-2014): "Environmental Engineering (EE); Environmental

conditions and environmental tests for telecommunications equipment; Part 1-3: Classification of
environmental conditions; Stationary use at weatherprotected locations'.

[10] ETSI EN 300 019-1-4 (V2.2.1) (04-2014): "Environmental Engineering (EE); Environmental
conditions and environmental tests for telecommunications equipment; Part 1-4: Classification of
environmental conditions; Stationary use at non-weatherprotected locations”.

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.
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https://www.etsi.org/deliver/etsi_en/301100_301199/3011260206/01.01.01_60/en_3011260206v010101p.pdf
https://www.etsi.org/deliver/etsi_en/300001_300099/3000190103/02.04.01_60/en_3000190103v020401p.pdf
https://www.etsi.org/deliver/etsi_en/300001_300099/3000190104/02.02.01_60/en_3000190104v020201p.pdf
https://standards.iteh.ai/catalog/standards/etsi/fa4bd193-fbe6-429e-a7c9-0ead8c54aed2/etsi-en-302-326-2-v2-2-1-2026-03
https://standards.iteh.ai/catalog/standards/etsi/fa4bd193-fbe6-429e-a7c9-0ead8c54aed2/etsi-en-302-326-2-v2-2-1-2026-03

12 ETSI EN 302 326-2 V2.2.1 (2026-03)

The following referenced documents may be useful in implementing an ETSI deliverable or add to the reader's
understanding, but are not required for conformance to the present document.

[i.1]

[i.2]

[i.3]
[i.4]

[i.5]

[i.6]

[i.7]

[.8]

[i.9]

[i.10]

[i.11]

NOTE:

[i.12]

[i.13]
[i.14]
[i.15]

[i.16]

[i.17]

[i.18]

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.

ETSI EN 302 326-3: "Fixed Radio Systems; Multipoint Equipment and Antennas; Part 3:
Multipoint Antennas”.

ITU Radio Regulations (2024).

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

ETSI EG 203 336 (V1.2.1): "Guide for the selection of technical parameters for the production of
Harmonised Standards covering article 3.1(b) and article 3.2 of Directive 2014/53/EU".

ETSI TR 101 506 (V2.2.1): "Fixed Radio Systems; Generic definitions, terminology and
applicability of essential requirements covering article 3.2 of Directive 2014/53/EU to Fixed Radio
Systems'.

Recommendation ITU-R SM.1539-1: "Variation of the boundary between the out-of-band and
spurious domains required for the application of Recommendations ITU-R SM.1541 and ITU-R
SM.329".

ETSI TR 100 028 (all parts): "Electromagnetic compatibility and Radio spectrum Matters (ERM);
Uncertainties in the measurement of mobile radio equipment characteristics'.

ETSI TR 102 215: "Electromagnetic compatibility and Radio spectrum Matters (ERM);
Recommended approach, and possible limits for measurement uncertainty for the measurement of
radiated electromagnetic fields above 1 GHz".

ETSI TR 103 103 (V1.1.1): "Fixed Radio Systems; Point-to-point systems; ATPC, RTPC,
Adaptive Modulation (mixed-mode) and Bandwidth Adaptive functionalities; Technical
background and impact on deployment, link design and coordination”.

ERC Report 025: "The European table of frequency allocations and applications in the frequency
range 8.3 kHz to 3000 GHz".

This Report is aso known as ECA (European Common Allocation) Table and is aso available integrated
in the EFIS (ECO Frequency Information System).

ETSI TR 101 274: "Transmission and Multiplexing (TM); Digital Radio Relay Systems (DRRS);
Point-to-multipoint DRRS in the access network: Overview of different access techniques’.

Recommendation I TU-R F.746: "Radio-frequency arrangements for fixed service systems'.
Recommendation ITU-R F.1399: "V ocabulary of terms for wireless access'.

CEPT/ECC/DEC(05)01: "The use of the band 27.5-29.5 GHz by the Fixed Service and
uncoordinated Earth stations of the Fixed-Satellite Service (Earth-to-space)".

CEPT/ERC/REC(01)02: "Preferred channel arrangement for digital fixed service systems
operating in the frequency band 31.8 - 33.4 GHz".

CEPT/ECC/REC(11)01: "Guidelines for assignment of frequency blocks for fixed wireless
systemsin the bands 24.5-26.5 GHz, 27.5-29.5 GHz AND 31.8-33.4 GHz".

CEPT/ERC/REC 12-05: "Harmonised radio frequency channel arrangementsfor digital terrestrial
fixed systems operating in the band 10.0 - 10.68 GHz".
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[i.19] CEPT/ERC/REC 12-08 (2024): "Harmonized radio frequency channel arrangements and block
alocations for low, medium and high capacity systemsin the band 3 600 MHz to 4 200 MHZz".

NOTE: SeeAnnex F note 3to table F.1.

[i.20] CEPT/ERC/REC T/R 13-02: "Preferred channel arrangements for the fixed servicesin the range
22.0-29.5 GHzZ".

[i.21] CEPT/ECC/REC(02)02: "Channel arrangements for digital fixed service systems (point-to-point
and point-to-multipoint) operating in the frequency band 31 - 31.3 GHZz".

[i.22] ETSI EG 202 306: "Transmission and Multiplexing (TM); Access networks for residential
customers'.

[i.23] Void.

[i.24] |EC 60835-2-2: "Methods of measurement for equipment used in digital microwave radio
transmission systems; Part 2: Measurements on terrestrial radio-relay systems; Section 2:
Antenna’.

[i.25] CEPT/ECC/REC(01)04 (2025): "Radio frequency channel arrangements for point-to-point (P-P)
fixed wireless systems in the frequency band 40.5 - 43.5 GHZz".

NOTE: SeeAnnex Fnote5totable F.1.

[i.26] Commission Decision 2007/344/EC of 16 May 2007 on harmonised availability of information
regarding spectrum use within the Community.

[1.27] Directive (EU) 2015/1535 of the European Parliament and of the Council of 9 September 2015
laying down a procedure for the provision of information in the field of technical regulations and
of rules on Information Society services.

[i.28] Commission |mplementing Decision (EU) 2019/784 of 14 May 2019 on the harmonisation of the
24,25-27,5 GHz frequency band for terrestrial systems capable of providing wireless broadband
electronic communications servicesin the Union.

[i.29] Commission Decision 2008/411/EC of 21 May 2008 on the harmonisation of the 3 400 - 3 800
MHz frequency band for terrestrial systems capable of providing el ectronic communications
services in the Community.

[1.30] ECO Frequency Information System (EFLS).

[i.31] ECO Report 04: "Fixed Service in Europe Implementation Status”.

[1.32] Technical Regulation Information System (TRIS).

[1.33] ISO/IEC 7498-1: "Information technology -- Open Systems I nterconnection -- Basic Reference
Model: The Basic Model".

[i.34] ADCO RED position on Measurement uncertainty.

3 Definition of terms, symbols and abbreviations
3.1 Terms

In the present document these "terms", when used, are given in "italic" font.

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

active antenna: antennaincluding one or more active electronic components that interact with the Radio Frequency
(RF) signal ase.g. amplifier or diode

antenna: part of the transmitting or receiving system that is designed to transmit or receive electromagnetic radiation
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assigned band: frequency block or the aggregation of all RF channels assigned to a MP system

NOTE: The assigned band may consist also of several non-contiguous RF channels (see Figure 1).

/TV VTV

Sub-channel TS~ e RF Channd

lm
V
mand

Figure 1: Relationship between "sub-channel", "RF channel" and "assigned band"

Automatic Transmit Power Control (ATPC): function implemented to offer a dynamic power control that delivers
maximum power only during deep fading; in this way for most of the time the interference is reduced and the
transmitter operates in a higher linearity mode

NOTE: When thisfunction is used, the transmit power is dynamically changed with respect the propagation
conditions. In principle, when ATPC isimplemented, three different level of power may be identified:

" maximum available power (delivered only in conditions of deep fading);

" maximum nominal power (useable on a permanent basis when ATPC is disabled); it should be
noted that this power is"nominal for the equipment” and is not to be confused with the "nominal
link level" possibly set by the frequency co-ordinating body in the licensing conditions. The latter
is achieved through passive RF attenuators or use of the RTPC type 1 function;

L] minimum power (delivered in unfaded conditions).
Central Station (CS): base station which communicates with Terminal Stations and in some cases Repeater Stations

Channel Separation (ChS): separation between the centre frequencies of neighbouring RF channels according to
Recommendation ITU-R F.746 [i.13] and used for adjacent channel interference requirements

NOTE 1: In some access methodologies the whole channel given to the system is subdivided in sub-channels for
use by subsets of terminal stations; however also in this case the channel separation is still intended in the
same way as the above definition (minimum continuous segment of bandwidth made available to the
system, generally identified by the ChS occupancy of the CS).

NOTE 2: Inthiswhole multi-part deliverable Channel Separation (ChS) is afree variable the value(s) of whichis
indicated in the technical documentation. Limiting values of some other parameters which are
requirements of the present document are expressed as functions of ChS. Most of MP licenses are given
within a block of frequencies exclusively assigned to an operator; within that block, the licensing
conditions provided by the responsible national administration may leave free use of any ChS or may
place restrictions on which ChS values are permitted.

dedicated antenna: antenna specifically designed for being attached to the radio equipment (i.e. with special
mechanical fixing to the antenna port of the specific radio supplied), but can be separated from the equipment (typically
for transport purpose)

downlink: direction of traffic flow from Central Station towardsaTermina Station (TS)
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DS-CDM A maximum system loading: maximum number of 64 kbit/s signals or equivalent, indicated in the technical
documentation, which can be transmitted and received by a single CS within a specified RF-bandwidth, fulfilling given
performance and availability objectivesin respect to fading conditions

Equipment Classification (EqC): multi-field classification which indicates the principal characteristics of a particular
equipment within the scope of the present document and indicates which alternative consistent sets of requirements are
applicable to that equipment

FDMA signal: signal comprising all permitted carriersin achannel at full system load

FH-CDM A Frequency Hopping (FH): spread spectrum technique whereby individual radio links are continually
switched from one sub-channel to another

NOTE: Such links are not constrained to a single RF channel.

FH-CDM A hopping sequence: activation sequence of sub-channels, indicated in the technical documentation, which a
particular link follows

FH-CDM A slow frequency hopping: FH technique where the hopping period is larger than the symbol period
Frequency Hopping (FH): See FH-CDMA Frequency Hopping (FH).

Full Load Condition (FL C): traffic conditions, asindicated in technical documentation, according to the specific
technology design (see notes 1 and 2), related to the maximum TX and RX spectrum utilization

NOTE 1: In some cases, Full Load Conditions may be different for TX and RX performances eva uation, as well as
for CS, TS and RS equipment.

NOTE 2: Thisgeneric term, for DS-CDMA access method, may also be identified with the specific term DS
CDMA maximum system loading defined above.

gain (of an antenna): ratio of the radiation intensity, in a given direction, to the radiation intensity that would be
obtained if the power accepted by the antenna was radiated isotropically

gross bit rate: transmission bit rate over the air indicated in technical documentation. In case of atransmitter working
in burst mode, the gross bit rate is the instantaneous maximum transmission bit rate during the burst

NOTE: The gross hit rate has a unique relationship to the symbol rate through the implemented modulation
format. In the case of OFDMA this relationship is unique when all OFDMA sub-carriers are in use. Gross
bit rate for TDMA/OFDMA systems is the aggregate bit rate of all OFDMA sub-carriers transmitting
simultaneously (e.g. for aTDMA/OFDMA system, in any single TDMA burst any single OFDMA TS
may be dynamically assigned a subset of the OFDM A-sub-channels. Multiple TS are alowed to transmit
at the same time on digjoint sets of OFDM-sub-carriers, so the Minimum Gross Bit Rate (MGBR) is
defined when al available OFDM-sub-carriers are in use at the same time).

hopping sequence: See FH-CDMA hopping sequence.
Indoor (equipment location): Inside of a building (see note).
NOTE: theterm building is generic for any weather protected location (e.g. a shelter).
integral (or integrated) antenna: antennawhich isindicated as part of the radio equipment in technical documentation

NOTE: Under this category different applications are possible, to which the following more detailed definitions
apply:

1) Detachable (integral) antenna: Even when equipment with integral antennais concerned, the
manufacturer’s design might still permit, through specific procedure, to separate the antenna from
the equipment at an internal antenna port, physically suitable for testing purpose. In such cases the
assessment of the radio equipment and of the antenna against requirements of the present document
should be done separately with conducted test procedures.

2) Undetachable (integral) antenna: in this case the manufacturer’s design does not permit the
physical access to the antenna port; nevertheless, for the equipment in the scope of thisETSI
EN 302 326 series, a"virtual" antenna port can be identified, according to the indication in the
technical documentation, where all requirements can be referenced. However, in this case only
radiated test procedures can be made.
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