ETS| EN 302 217-1 V3.2.2 (2020-02)

<. —

EUROPEAN STANDARD

. . 4\@ b\'&,@'

Fixed Ra §ystew»°
Characteristics@r@b‘reqg&eﬁhents for
point-to-pointg&;@i‘p@q@ﬁaﬁd antennas;
Part 1: Overview, common-characteristics and

systerg%o‘%peﬁ&ieﬁzt requirements


��;�L@��4�Q���.8�T���bt�@�t�y2�J�p]�mF��8a>>2^K�^A����q����}��qn]$����ǮS����l�P�U��:���LR���+W����8]��i�ޅ�{S�w�M�f

2 ETSI EN 302 217-1 V3.2.2 (2020-02)

Reference
REN/ATTM-0441

Keywords

antenna, DFRS, DRRS, FWA, point-to-point,
radio, transmission

ETSI

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

Tel.: +334 9294 42 00 Fax;$33 4936547 16

Siret N° 348 623 56200017 - NAF 742 C
Association a but nofvlucratif'enregistrée ala
Sous-Préfecture de'Grasse’(06) N° 7803/88

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

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 2020.
All rights reserved.

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.
oneM2M™ |ogo is a trademark 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.

ETSI


�jI�\S���Ðy�
��b*����.���q嘟��~�y��i�%M;��N�������ǋ�OPc�������2��1si�9e�3�SCı7���<����G��g��������g�s>�%��-�(��1k

3 ETSI EN 302 217-1 V3.2.2 (2020-02)

Contents
INtellectual Property RIGNES.... ..ot b e e e en e ns 6
01 Yo (o ST 6
MoOdal VErDS TEMINOIOQY ... .ccteieeiicieee ettt st e e s te s ae e aesbeeaeesbesreentesaeeasessesneensesreeneensessens 7
1 o0 0L SRS 8
2 L= £ 101 S 8
21 NOIMBLIVE FEFEIENCES ... ettt ettt ettt sttt e e e st e beseeebesaeeaeeae e e enteseebesaeebeeneensensesaesbesaessesneeneensens 8
22 INfOrMELIVE FEFEIENCES. ... ettt ettt e et e beseeebe s et eae e e e eeseeseeseeeneeneeeaneeses 11
3 Definition of terms, symbols and abbreviations.............ccceeciiiciicice e 13
31 1= 10 PP TSP PRSP 13
3.2 Y 1210 SRS 18
3.3 ADDIEVIBLIONS ...ttt b bt e s et bt sh e b e e h e e ae e s e e ee e b e sReeh e e Rt et e e e bt e bt eheene e e nne e 19
4 Structure and applicability of the ETSI EN 302 217 SEES........cceieieeeeieeeisiesesie e 21
4.1 €1 0 1C = LSO SO R TSRV PRR 21
4.2 Cross referencesto previously relevant ENSaNd TSS.....oooiiirenineine et 22
4.3 Summary of System OptioNS PrOVIEM ..........coooieiiirieiie bbbt 23
4.4 USEI'S QUITE ...ttt Bttt et b et b et b et e b et nb e e 26
5 (€15 01 = o g = o = 1 0 S SRS 28
51 Frequency bands and channel arrangemeENntS ..o e ceeeeeeneesees s eeliseeseeseeesseeseessesseesseesseesseensesssesnessnns 28
5.2 Specia compatibility requirements DEtWEEN SYSIEMS . ....vveree et B et 28
5.3 Transmission capacity and spectral effiCiENGY. ... e 3 st 28
54 Performance and availability reqUIremMENLST. .ccur . i aier ety sttt sn e enas 28
55 ENVironmental Profiles........oo im0 e ettt 29
5.5.0 1100 [0 1] o O o A o P RRRS 29
551 Environmental profile declared under DireCtive2014/53/EU ........ccooi i 29
552 ETSI environmental ProfilEs....... o e e il ettt bbb et 29
5520 LCT T =L O OSSR P P PTSPRRRO 29
55.2.1 Equipment intended for telecommunications applications installed in weather-protected locations

(e [oTo) g [ Tor= 0] = I S 30
55.2.2 Equipment intended for tel ecommunications applications installed in not-weather-protected

(FoTor= 1ol aTY (10100 (o7 g oo i o) ) 1A PRSI 30
55.3 TESt €NVIFONMENE PIOFIIES i 1t e e see st ettt e et e et e e e e e e tesstesaeesaeeseesneesseesnnessnenseensenns 30
5.6 POWET SUDPIY ..ttt ettt h bbb bbb ek bt eeh b E e R bt s bbbt e h e bt b e e bt e st bt e ens 30
5.6.0 1 0o 1 ') o USRS 30
56.1 Power supply profile declared under Directive 2014/53/EU ........ccooieiiineineneeseneee e 30
56.2 ET S| POWEN SUPPIY PrOFITE. ...ttt bbb ettt 31
5.7 SYSEEM DIOCK IBGIAIM ...ttt ettt st b e st b e et b e e et b et b e bt eb e b e 31
6 Baseband interfaces and PalraMELEr'S...........coiiiriiirerisesee et sbe e 31
6.0 (T goo W 1ol BTSSP PR UR USSP 31
6.1 ENEINEL INTEITACES. ...ttt et b e bbbt a e eae et e e e b sheebesaeene e e enre s 32
6.2 PLESIOCHIONOUS INTEITACES ..ottt ettt b e et b et e a et e e et b e sbeeaeene e e aneees 32
6.3 Synchronous digital hierarchy INEEIFACES ........c.cov i e 32
6.4 Other basehand data iNEITACES. ........coi it sre e e neenee e eneas 32
7 AN FEQUITEIMENTS.......viiti ettt ste et et s te et e s be e e e s tesae e besaeessesseeaeesseeseessesbeensesseensesbesseenseseesneensensens 32
7.0 011 0o 1 1 o o PSR 32
7.1 GENEIAl FEQUITEIMENTS ... .eeveeiecie et eiestee e te e e e ee s e s e e sae e seeateeseeeseeeseeseenteenseeseesaeesseesaeesseenseanseensenneesnsessensnnns 33
711 YA T L= 01N o= o] o 33
7.1.2 YA gl e o= I o= o ] oo S 33
7.1.3 ENVIronmental Profil@.........ovee et r e naeene e enes 33
7.2 T ANSMITEEY CNAIACEENTSHICS. .. vttt b ettt e e bbbt sae b e e e e et e sbenbesbeene e e e e e 33
721 Transmitter power and POWES TOIEIANCE..........oiuiieiriiiei et 33
7211 Maximum POWES 8N ETRP........c..ciiiiiiee ettt st e eb b nnene 33
7212 Combined TX power and EIRP TIMILS ..ot 34

ETSI


����3��	��L�#���r���#���?�0��&��D�:K.`(c
���T��$a�����y]���/��} �Nq��tg={\9B+'l�EΏ_(����%��[����YȋL �XQ���&�X��p|�

4 ETSI EN 302 217-1 V3.2.2 (2020-02)

7213 OULPUL POWES TOIEIBICE ......ecueeveteneetertee ettt ettt et e bt b e b bbbt b st b e e e bt s st b et e e b e e neens 34
722 Transmitter power and freqUENCY CONLIO ..........oiiiriiiiiieer e 34
7221 Transmitter power control (ATPC anNd RTPC) ......ccoiiiiiiiiinieiresieee e 34
72211 Automatic Transmitter POwer CONtrol (ATPC).....co it 34
72212 Remote Transmitter Power Control (RTPC) ......coiriiiiirieirereeeereeeereeese e 35
7222 Remote Frequency CONtrol (RFC) .......cvieeiiecee ettt sae e esnaesnaesraenneas 35
723 Radio Frequency (RF) SPECIFUM MESK........cceiuieiiieiriieseeseesteesiesteses e sae e s e e aeetesseessaessaesseesseensesnessneesnns 35
724 Discrete CW components exceeding the spectrum mask [HIMit.........ccccocveeieeneesecce e 35
7.24.1 Discrete CW components at the SymbOol Fate ..........cocuveiieinie e 35
7.24.2 Other discrete CW components exceeding the spectrum mask limit ..........ccccovevvieeenceeniecciecce e, 35
725 Unwanted emissionsin the spurious domain - @XEENNAL ............cooeerireienereese e 36
7.2.6 Dynamic change Of MOAUIBLION OFQEY...........cuiiieiiiee et 36
727 R0 O frEQUENCY TOIEIAINCE ......coviieeiecte ettt bbb et b e et b et b e bbb 36
7.2.8 Emission limitations outside the allocated Dand.............ooo i 36
7.3 RECEIVEN CharaCLENTSHICS. ... e ettt st e e et et et e s e e e eeseeseeebeeneenee e eneees 36
731 Unwanted emissionsin the spurious domain - @XEENNAL ... e 36
7.3.2 BER asafunction of receiver SIgnal IEVEL ..........c.ocui ettt 36
733 RECEIVEN SEIECHIVITY ..uviiieeieiee sttt e et e s e s e saeesteeaeeeaeeeseessaesteesseesseeseeseeneennes 36
7331 FEFOOUCTION ...t e b b b a et e e s et bRt b e e ae e e et e se e s e b e seeebeeneeb e e e ennees 36
7.3.32 Co-channel "external", first and second adjacent channel interference sensitivity .........cccceecvvvereennen. 36
7.3.33 CW spurious interference (blocking and SPUriOUS FESPONSE) ......cccveerveeieriiereeseeseeseesteesseesesseesseeseens 37
74 Antenna direCtional CNAraCLENTSHICS..........eeiiieieie ittt e e e b s ae e s 37
8 Complementary reqUITEMENTS ........coviiiirerrerereereee st e sre s e e eie et ne e s e e s ene e nas 37
8.0 011 0o 1 o | L PR 37
8.1 Branching/feeder reQUIrEMENES ........coorvieeereee et ettt s e b e nn e 37
8.1.1 Waveguide flanges (Or Other CONNECLOrS) .42 oot e e e A e i e 37
8.1.2 Return loss of feeder/antenna systems at.equipment antennaiport(C/C' reference point) .........cccceeeevenee. 38
8.2 (Fg10S g (oTo (1 1iT0] 0 ol o [N o (= 39
8.3 Transmitter CharaCteriStiCS......ovvierero et N B ettt b et 39
831 Unwanted emiSSioNnS - INEEINal . .5 e b e et s 39
8.3.2 Radio Frequency (RF) spectrum mask when mixed manufacturer compatibility isrequired..................... 40
84 RECAIVEr CharaCLeriStICS. ..o e e e a8 sttt sttt e et e b e e ene e e eneees 40
84.1 Maximum input level and inPut 18VE] rangE .. aeh e e e 40
8.4.2 Unwanted emiSSIONS = INLEINA ...........ofele i uereeereesiereeseeseseeste st eseeseeseeseeseestessessesseeseessessessessessesneensessens 41
843 IIMBOE FEJECIION ...ttt T etttk b bbbt b e bt b e b et bbb e s b et e b e s e et e b e s b e e b e b 41
844 INNErMOSt ChaNNE!l SEIECTIVITY ... i et b e 42
8.5 System performance WithOUL diVEESITY ... ....cie bbb 42
85.1 Equipment Residual BER (RBER) ........cccoiiiiirieiie ettt s sttt st st 42
8.5.2 DiStOMTION SENSIIVITY ... s ettt ettt s et e e e e e tessee s e e saeesaeeseeneeeseeeseesseesteesseesseenseenseeneennes 44
8521 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 44
8.5.2.2 L S0 (U = 101 | S 44
8.5.2.3 AASSESSITIENT . ...ttt sttt ettt s ettt e e e R e Re e R e Rt e R e e R R e ea R e e Re e Re e R e e nenn e nnn e eneenne e reeneen 45
85.3 Interference sensitivity for CCDP With XPIC OPEration..........cccoereeiriininineneeesieese e 46
8531 LT 07 | OO RPRRUSR 46
85.3.2 Co-channel "internal" interference sengitivity in flat fading conditions.............ccoecviiininiininenne, 46
8.6 System charaCteristicS With AiVEISITY .........cocciiiii bbb 46
8.6.0 11 0o 1 ') o USSP RRSRS 46
8.6.1 Differential delay COMPENSALION..........oiiiiiiieerieeee ettt b e et sb e 46
8.6.2 T 0= 00 7= o= 46
Annex A (normative): Spectrum masks and receiver selectivity when mixed manufacturer
compatibility ISTEQUITE ......cc.coveeeee e 47
70 T | 11 0o (1 o o o USSP 47
AL TX MASKS BSSESSIMENT .....eeeeiiiteee sttt et et e st e e e e s besre e tesaeeneesbeeneeseesreeeensesseeneensennnenes 48
A.2 Norma channels - EmMiSSion Mask flOOK ..........coiiiiiniiineee e 48
A21 2] T 110 = o ST 48
A.22 Local TX 10 RX COMPALIDIITY ....ccuieiieiiciecies ettt et te e s e sreese st e sreesreesneenseensenns 48
A221 01 o1 U 0 7= PR 48
A.222 RECEIVEN SEIECHIVITY ..uviiieiie sttt e et e e ee s e e sae e e se e teenteeseessaesteesteeseenseeneenneennes 49

ETSI


��g�Z��#�8�ʡ�K�����9Eg:��F�7K����C�Y� ��EΤy�'���@�+W"�]J�m�M�Ή
�n�
��߹)"����C�Y�^�p����[{��Ⱥ�r��ڑ�.t	������B2

5 ETSI EN 302 217-1 V3.2.2 (2020-02)

A.3 Innermost channels for channel arrangements from about 4 GHz to about 8,5 GHz with channel

separation Of 28 MHZ t0 30 MHZ........oouiiee e ettt s re s ne s 49
A.3.0 T LugoTo W 1o o BT PR UR USSP 49
A.31 INNErmMost ChanNEl'S SPECITUM MIBSKS .......eiiiiiriee ettt e e sre et e et e eneeeseesbe e seesseeteenseeneennns 49
A.3.2 Receiver innermost ChanNEl SEIECTIVITY ........oiiieriiieeiee ettt s b e e 51
A.4 Innermost channels for channel arrangements from about 4 GHz to 11 GHz with channel
SEPAALION OF A0 IMHZ.......eeeece ettt s e st e e e e s resreetesbesreennenreereenes 52
A.40 T gL oo (W 1T o o BTSSP PR UR USROS 52
A4l INNErmMost ChanNEl'S SPECITUM MIBSKS .......eeiiiie e ettt e s sre et e et e sneeereessaesseesseeseenseeneennes 52
A.4.2 Receiver innermost ChanNElS SEIECLIVITY ........cciiiieece et e e e sae e reereens 53
A.5 Innermost channels for 18 GHz channel arrangements with channel separation of 55 MHz ................ 54
A.5.0 T 0o o (8 Tox 7ol o WO OSSP 54
A5.1 INNErMOSt ChaNNES SPECLIUM MESKS ......o.eeuiitieieiriieet et b et 54
A5.2 Receiver innermost ChanNElS SEIECHIVITY .........urueiiiieiriiieree e 55
Annex B (normative): Definition of equivalent data ratesfor packet data, PDH/SDH and
other signalson thetrafficinterface.......ccocooeveviceviieccc e, 57
Annex C (informative): I nformation on Multi-channel and Channel-aggregation differences
=T [o o o1 = 1 Lo o SO RSSR 58
Annex D (informative): Additional information on relevant characteristicsand operation........... 60
D.1 Residual Bit Error Ratio (RBER) and Residual Frame Error Ratio (RFER) .........ccccovveveviiicie e, 60
D.2 Measurement test set for XPl CharaCleriStiCS ..t o vtoher et e 61
D.3 Differential delay COMPENSation raNQE. ... i e et 62
D.4 FER/BER equivalence and FER perfarmanee meastirement equipment settings (example) ................. 63
D41 FER/BER ©QUIVAIENCE.......ccvieeieeeecon i ee it sf Bt e 50 et ente e e estessaesneesseesseansesnsesssessaessaesseessensseesennennnes 63
D.4.2 FER equipment settings and measturement techiiqUES (€XamMPle)........cvvvreerineirineereee s 64
D.5 Impact of power control (ATPC and/or RTPC), mixed-mode and bandwidth adaptive operation
on spectrum mask and link design reqUIrEMIENLS............oo e 64
D.5.0 (oo L1 1T o O g TSROSO 64
D.5.1 ATPC BN RTPC ...t e B ettt e e te e te e e st e ste e s be e be et e easesbeesbeesbeeabesasesaeesaeesaeenseentesaeesseesteessnns 64
D511 N I O PRSPPI 64
D.5.1.2 ATPC and RTPC implementati@n'DackgroUnd............ccueieeieeieeie et ete s e ettt eneees 65
D.5.2 Mixed—mode and bandwidth:adaptive operation imMPaCE............ccoeiieieieeieiese e e 67
D521 (VTP 0z l0T0 (2] o7z 1S Tl ore] = o1 67
D.5.2.2 =00 1Ko 1 =T F= o (S 68
D.5.221 LTS o ol o= o L= SO 68
D.5.2.22 Bandwidth (Channel) OCCUPANCY .......ccveiuieiieiieie ettt e e sre e sreenne e e e sneesneenseenneens 68
D.5.3 (Fpglor=Toi o ol ig= o 0= aTonYAeco e o 1 g1 X o o 68
D.54 Impact of operating conditions on the access to radio spectrum through European Harmonised Standard .....68
D.6 Typica interference sensitivity behaviour for frequency planning PUrPOSE.........cccveeeeereeeenereereennenn. 69
Annex E (informative): Mechanical Char aCtEriStiCS........ooiruereecieeeee e 70
Annex F (informative): Mitigation techniquesreferred in CEPT/ERC/DEC(00)07
QRS €T 48 o = T ) RSP 71
Annex G (informative): (O T T0 ol o TE 0] Y SRS 72
L 11 (TSP OP PR PRORPRTRORN 73

ETSI


��ڹfS�r�׎��0�ًM�4D���޳p(��#��2�%�UM1�Ƀu�.�K�~
����p�������6 �8�d�j����~[+��R������
��%�^���=W[���ko����t=Qx��+��

6 ETSI EN 302 217-1 V3.2.2 (2020-02)

Intellectual Property Rights

Essential patents

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

Pursuant to the ETSI IPR Policy, no investigation, 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 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 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.

Foreword

This European Standard (EN) has been produced by ETSINT echnical Committee Access, Terminals, Transmission and
Multiplexing (ATTM).

The present document is part 1 of a multi-part deliverable coveringithe Fixed Radio Systems; Characteristics and
requirements for point-to-point equipment and antennas, as identified'below (see note):

Part 1: " Overview, common characteristics and system-independent requirements’;

Part 2. "Digital systems operating in frequency:bands from 1 GHz to 86 GHz; Harmonised Standard for access to
radio spectrum”;

Part 4. "Antennas’.

NOTE: In previous regulatory regime under Directive 1999/5/EC more parts (harmonised and non-harmonised
standards) were published. Sitice Directive 2014/53/EU [i.1] repealed Directive 1999/5/EC the following
parts have been replaced while the content has been moved to other parts of the series.

Those parts are:

Part 2-1: Technical content moved to present document (Part 1);

Part 2-2: Technical content reproduced in Part 2 (*);

(*) Part 2-2- was also published in the OJEU under Directive 2014/53/EU [i.1], presumption of
conformity ceased on 31-12-2018;

Part 3:  Technical content moved to Part 2 (including a complete new set of receiver parameters);
Part 4-1: Technical content reproduced in Part 4;

Part 4-2: Technical content reproduced in Part 4.

National transposition dates

Date of adoption of this EN: 4 February 2020
Date of latest announcement of this EN (doa): 31 May 2020

Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 30 November 2020
Date of withdrawal of any conflicting National Standard (dow): 30 November 2020
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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 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.

ETSI
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1 Scope

The present document applies to Digital Fixed Radio Systems (DFRS) in point-to-point operation with integral and
external antennas in the frequency range of 1 GHz to 86 GHz corresponding to the appropriate frequency bands
1,4 GHz to 86 GHz as described in ETSI EN 302 217-2 [18], annex B to annex J.

The present document summarizes:

. al characteristics, principles and, of utmost importance, terms and definitions that are common to all
P-P equipment and antennas and its consultation is necessary when using all other parts of ETS| EN 302 217
series,

. al system-dependent requirements for Point-to-Point (P-P) equipment. These requirements are introduced in
two different clauses sub-sets:

- Main requirements are requirements that are also related to the "essential requirements’ under
article 3.2 of Directive 2014/53/EU [i.1] and further detailed in the Harmonised Standard ETSI
EN 302 217-2[18].

- Complementary requirements are requirements that are not related to essential requirements under
article 3.2 of Directive 2014/53/EU [i.1]. Nevertheless they have been commonly agreed for proper
system operation and deployment when specific deployment conditions or compatibility requirements are
present. Complianceto all or some of these requirements is |eft to manufacturer decision.

Technical background for most of the parameters and requirements referred to inthismulti-part deliverable may be
found in ETSI TR 101 036-1 [i.16].

Health and safety requirements and EM C conditions and'requirements are-not\considered in the ETSI EN 302 217
series.

2 References

2.1 Normative references

References are either specific (identified by dateof publication and/or edition number or version number) or
non-specific. For specific references, only:thecited 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 hyperlinks included 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] CENELEC EN 122150 : " Sectional Specification: Radio frequency coaxial connectors - Series
EIA flange".
[2] CEPT/ERC/DEC(00)07: "The shared use of the band 17.7 - 19.7 GHz by the fixed service and

earth stations of the fixed-satellite service (space-to-Earth)”. ERC Decision, approved
19 October 2000, amended 04 March 2016.

[3] ETSI EN 300 019-1-0: "Environmental Engineering (EE); Environmental conditions and
environmental tests for telecommuni cations equipment; Part 1-0: Classification of environmental
conditions; Introduction”.

[4] ETSI EN 300 019-2-0: "Environmental Engineering (EE); Environmental conditions and
environmental tests for telecommuni cations equipment; Part 2-0: Specification of environmental
tests; Introduction".
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(6]

[7]

(8]
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[10]

[11]

[12]

[13]

[14]

[15]

[16]
[17]

[18]

[19]

[20]

[21]

[22]
[23]
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ETSI EN 300 019-1-1: "Environmental Engineering (EE); Environmental conditions and
environmental tests for telecommuni cations equipment; Part 1-1: Classification of environmental
conditions; Storage".

ETSI EN 300 019-2-1: "Environmental Engineering (EE); Environmental conditions and
environmental tests for telecommunications equipment; Part 2-1: Specification of environmental
tests, Storage”.

ETSI EN 300 019-1-2: "Environmental Engineering (EE); Environmental conditions and
environmental tests for telecommunications equipment; Part 1-2: Classification of environmental
conditions; Transportation”.

ETSI EN 300 019-2-2: "Environmental Engineering (EE); Environmental conditions and
environmental tests for telecommunications equipment; Part 2-2: Specification of environmental
tests; Transportation”.

ETSI EN 300 019-1-3: "Environmental Engineering (EE); Environmental conditions and
environmental tests for telecommunications equipment; Part 1-3: Classification of environmental
conditions; Stationary use at weather protected locations".

ETSI EN 300 019-2-3: "Environmental Engineering (EE); Environmental conditions and
environmental tests for telecommuni cations equipment; Part 2-3: Specification of environmental
tests; Stationary use at weather protected locations”.

ETSI EN 300 019-1-4: "Environmental Engineering (EE); Environmental conditions and
environmental tests for telecommunications.equipment; Part 1-4: Classification of environmental
conditions; Stationary use at non-weather protected locations'

ETSI EN 300 019-2-4: "Environmenta ‘Engineering.(EE); Environmental conditions and
environmental tests for telecommuni cations equipiment; Part 2-4: Specification of environmental
tests; Stationary use at non-weather protected locations'.

ETSI EN 300 132-2: "Environmental Engineering (EE); Power supply interface at the input of
Information and Communication Technolagy (ICT) equipment; Part 2: Operated by -48 V Direct
Current (DC)".

ETSI EN 300 132-3: "Environmental Engineering (EE); Power supply interface at the input to
telecommunications equipment;Part 3: Operated by rectified current source, alternating current
source or direct current source'up to 400 V*".

ETSI EN 301 126-1:"Fixed Radio Systems; Conformance testing; Part 1: Point-to-Point
equipment - Definitions, general requirements and test procedures’.

ETSI EN 302 099: "Environmental Engineering (EE); Powering of equipment in access network".

ETSI EN 301 126-3-1: "Fixed Radio Systems; Conformance testing; Part 3-1: Point-to-Point
antennas; Definitions, general requirements and test procedures’.

ETSI EN 302 217-2 (V3.2.2): "Fixed Radio Systems; Characteristics and requirements for point-
to-point equipment and antennas; Part 2: Digital systems operating in frequency bands from 1 GHz
to 86 GHz; Harmonised Standard for access to radio spectrum'.

ETSI EN 302 217-4 (V2.1.1): "Fixed Radio Systems; Characteristics and reguirements for point-
to-point equipment and antennas; Part 4: Antennas’.

CENELEC EN 60835-2-4: "Methods of measurement for equipment used in digital microwave
radio transmission systems - Part 2: Measurements on terrestrial radio-relay systems - Section 4:
Transmitter/receiver including modulator/demodul ator".

CENELEC EN 60835-2-8: "Methods of measurement for equipment used in digital microwave
radio transmission systems - Part 2: Measurements on terrestrial radio-relay systems - Section 8:
Adaptive equalizer".

|EEE 802.3-2012™: "| EEE Standard for Ethernet”.

Recommendation ITU-R F.746: "Radio-frequency arrangements for fixed service systems'.
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[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

(35]
[36]
[37]

(38]
[39]

[40]

[41]

[42]

[43]
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Recommendation I TU-R F.1668: "Error performance objectives for real digital fixed wirelesslinks
used in 27 500 km hypothetical reference paths and connections”.

Recommendation ITU-R F.1703: "Availability objectives for real digital fixed wireless links used
in 27 500 km hypothetical reference paths and connections’.

Recommendation I TU-R P.530: "Propagation data and prediction methods required for the design
of terrestria line-of-sight systems”.

Recommendation ITU-T G.703: "Physical/electrical characteristics of hierarchical digital
interfaces'.

Recommendation ITU-T G.704: " Synchronous frame structures used at 1544, 6312, 2048, 8448
and 44 736 kbit/s hierarchical levels'.

Recommendation ITU-T G.707: "Network node interface for the synchronous digital hierarchy
(SDH)".

Recommendation ITU-T G.708: "Sub STM-0 network node interface for the synchronous digital
hierarchy (SDH)".

Recommendation ITU-T G.826: "End-to-end error performance parameters and objectives for
international, constant bit-rate digital paths and connections”.

Recommendation ITU-T G.828: "Error performance parameters and objectives for international,
constant bit-rate synchronous digital paths’:

Recommendation ITU-T G.829: "Errar.performance events for SDH multiplex and regenerator
sections'.

Recommendation ITU-T G.957:"Optical interfaces for equipment and systems relating to the
synchronous digital hierarchy®.

Recommendation I TU=T 1.356: "' B-ISDN-ATM layer cell transfer performance”.
Recommendation IFTU-T 1.357: "B-ISDN-semi-permanent connection availability".

Recommendation ITU-T O.151:" Erfror performance measuring equipment operating at the
primary rate and above".

Recommendation I TU-T Q/181: "Equipment to assess error performance on STM-N interfaces”.

RecommendationdTU=T O.191: "Equipment to measure the cell transfer performance of ATM
connections”.

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

Recommendation ITU-T V.24: "List of definitions for interchange circuits between data terminal
equipment (DTE) and data circuit-terminating equipment (DCE)".

Recommendation ITU-T V.28: "Electrical characteristics for unbalanced double-current
interchange circuits'.

Recommendation ITU-T Y.1540: "Internet protocol data communication service - |P packet
transfer and availability performance parameters”.

ETSI
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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]

[i.13]

NOTE:

[i.14]
[i.15]

[i.16]

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 TR 101 035: "Transmission and Multiplexing (TM); Synchronous Digital Hierarchy (SDH)
aspects regarding Digital Radio Relay Systems (DRRS)".

ETSI TR 102 243-1: "Fixed Radio Systems; Representative values for transmitter power and
antenna gain to support inter- and intra-compatibility and sharing analysis; Part 1: Digital point-to-
point systems'.

CEPT/ERC/REC 12-03: "Harmonised radio frequency channel arrangements for digital terrestrial
fixed systems operating in the band 17.7 GHz to 19.7 GHz".

Void.

CEPT/ECC/REC(02)06: "Preferredichannéd arrangementsfor digital Fixed Service Systems
operating in the frequency range, 7125-8500 MHz".

CEPT/ECC/Report 80: "Enhanging harmonisation and introducing flexibility in the spectrum
regulatory framework';

CEPT/ECC/Report, 198: " Adaptive modulation and ATPC operations in fixed point-to-point
systems - Guideline on coordination procedures’.

CEPT/ERC/REC 14-01: "Radiofrequency channel arrangements for high capacity analogue and
digital radio-relay systemsoperating in the band 5925 MHz to 6425 MHz".

CEPT/ERC/REC 14-02:*Radio-frequency channel arrangements for high, medium and low
capacity digital fixed service systems operating in the band 6425 to 7125 MHz".

ETSI EN 301 489-1: "ElectroMagnetic Compatibility (EMC) standard for radio equipment and
services; Part 1: Common technical requirements;, Harmonised Standard for ElectroMagnetic
Compatibility".

ETSI EN 301 489-4: "ElectroMagnetic Compatibility (EMC) standard for radio equipment and
services; Part 4: Specific conditions for fixed radio links and ancillary equipment; Harmonised
Standard covering the essential requirements of article 3.1(b) of Directive 2014/53/EU".

ETSI EN 302 217-1 (V2.1.1): "Fixed Radio Systems; Characteristics and regquirements for point-
to-point equipment and antennas; Part 1: Overview and system-independent common
characteristics’.

The ETSI EN 302 217-1 (V2.1.1) is not applicable in Directive 2014/53/EU [i.1] regime.

Void.

ETSI EN 300 119 (all parts): "Environmental Engineering (EE); European telecommunication
standard for equipment practice".

ETSI TR 101 036-1: "Fixed Radio Systems; Generic wordings for standards on DFRS (Digital
Fixed Radio Systems) characteristics; Part 1. General aspects and point-to-point equipment
parameters’.
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[i.17]

[i.18]

[i.19]

[i.20]

[i.21]

[i.22]

[i.23]

[i.24]

[i.25]

[i.26]

[i.27]

[i.28]

[i.29]
[i.30]
[i.31]

[i.32]

[i.33]

[i.34]

[i.35]
[i.36]

[i.37]

[i.38]
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ETSI TR 101 506 (V2.1.1): "Fixed Radio Systems; Generic definitions, terminology and
applicability of essential requirements covering article 3.2 of Directive 2014/53/EU to Fixed Radio
Systems'.

ETSI TR 101 854: "Fixed Radio Systems; Point-to-point equipment; Derivation of receiver
interference parameters useful for planning fixed service point-to-point systems operating different
equipment classes and/or capecities'.

ETSI TR 103 103: "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”.

CENELEC EN 60153-2: "Hollow metallic waveguides. Part 2: Relevant specifications for
ordinary rectangular waveguides'.

CENELEC EN 60154-2: "Flanges for waveguides. Part 2: Relevant specifications for flanges for
ordinary rectangular waveguides'.

IEC 60169-1 : "Radio-frequency connectors. Part 1: General requirements and measuring
methods".

IEC 60339 (all parts): "Genera purpose rigid coaxial transmission lines and their associated flange
connectors'.

Recommendation I TU-R F.383-9: "Radio-frequency channel arrangements for high capacity fixed
wireless systems operating in the lower 6 GHz (5 925 to 6 425‘MHZz) band".

Recommendation ITU-R F.384-11: "Radio=frequency channel arrangements for medium- and
high-capacity digital fixed wireless.systems operating'in.the 6 425-7 125 MHz band".

Recommendation I TU-R F.385-10: "Radio-frequency channel arrangements for fixed wireless
systems operating in the 7 120-7.900 MHz band";

Recommendation I TU=R F.595-10: “Radio-frequency channel arrangements for fixed wireless
systems operatingdn.the 17.7-19.7°GHz frequency band".

Recommendation ITU-R F.750: *Architectures and functional aspects of radio-relay systems for
synchronous digital hierarchy:(SDH)-based network".

Void.
Recommendation I TU«R F.752: "Diversity techniques for point-to-point fixed wireless systems”.

Recommendation ITU-R F.1093: "Effects of multipath propagation on the design and operation of
line-of-sight digital fixed wireless systems".

Recommendation ITU-R F.1101: "Characteristics of digital fixed wireless systems below about
17 GHz".

Recommendation ITU-R F.1102: "Characteristics of fixed wireless systems operating in frequency
bands above about 17 GHZ".

Recommendation ITU-R F.1191: "Bandwidths and unwanted emissions of digital fixed service
systems'.

Void.

Recommendation ITU-T G.783: "Characteristics of synchronous digital hierarchy (SDH)
equipment functional blocks".

Recommendation ITU-T G.784: "Management aspects of the synchronous digital hierarchy (SDH)
transport network element”.

Recommendation I TU-T 1.414: "Overview of Recommendations on layer 1 for ISDN and B-ISDN
customer accesses'.
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[1.39] ITU: "Radio Regulations, Edition of 2016".

[i.40] J. Redd: "Calculating Statistical Confidence Levels for Error-Probability Estimates’ Lightwave
Magazine, pp. 110-114, April 2000.

NOTE: Available at http://www.lightwaveonline.conm/.

3 Definition of terms, symbols and abbreviations

3.1 Terms

For the purposes of the present document and of the other ETSI EN 302 217 series parts (i.e. part 2 [18] and
part 4 [19]), the terms given in Directive 2014/53/EU [i.1] and the following apply:

aggregated channel: one of the two channels used in " channel -aggregation” equipment

NOTE: Thereisno relationship with the "aggregation” terminology used in some ITU-R and ECC
recommendations on radio frequency channel arrangements; there, the "aggregation” of contiguous
channelsis used for determine wider channels positions.

allocated radio frequency band: Derived from the definition of "all ocation (of afrequency band)" (Radio
Regulations[i.39], article 1.16): "entry in the Table of Frequency. Allocations of a given frequency band for the purpose
of its use by one or more terrestrial or space radiocommunicatiorrservices or the radig.astronomy service under specific
conditions. Thistermis also applicable to the frequency bandconcerned”.

NOTE: From the regulatory point of view three different-applications might be envisaged and used in the whole
alocated band or in its dedicated segments;

" Frequency band wher e frequency co-ordination’is applied: in these bands, in the licensing
process, regulatory bodiesenforce co-erdination rulesto ensure that al links work on an
"acceptable interference” bases.

" Frequency band wher e frequeney co=ordination isnot applied: in these bands, irrespective of
any licensing process or with no'ticensing at all, the deployment is freely made by the user on a
"first on-first served" baseswithout any warrantee of "acceptable interference” from the regulatory
body.

L] Frequency band where:self-coordination is applied: in these bands an approach similar to the
"light licensing", described in CEPT/ECC/Report 80 [i.7], is used. Such regimes do not mean
"licence exempt" use, but rather using a simplified set of conventional licensing mechanisms and
attributes within the scope decided by the administration. This planning is delegated to the licensee.

antenna: part of the transmitting or receiving system that is designed to radiate and/or receive electromagnetic waves

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 to the propagation
conditions. In principle, when ATPC isimplemented, three different levels of power may be identified:

L] maximum available power (delivered, when licensing conditions permitsit, only in conditions of
deep fading);

L] 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
level set link by link™ by the frequency co-ordinating body. Thisis achieved through the use of the
RTPC function or passive RF attenuators;

" minimum power (delivered in unfaded conditions).
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