Final draft ETS' EN 302 217-2-2 V1.3.1 (2008-12)

Harmonized European Standard (Telecommunications series)

Fixed Radio Systems;

Characteristics and requirements for

point-to-point equipment and antennas;

Part 2-2: Digital systems operating in frequency bands where
frequency co-ordination is applied;

Harmonized EN covering the essential requirements

of Article 3.2 of the R&TTE Directive

D




2 Final draft ETSI EN 302 217-2-2 V1.3.1 (2008-12)

Reference
REN/ATTM-04004

Keywords

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

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 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

Individual copies of the present document can be downloaded from:
http://www.etsi.org

The present document may be made available in more than one electronic version or in print. In any case of existing or
perceived difference in contents between such versions, the reference version is the Portable Document Format (PDF).
In case of dispute, the reference shall be the printing on ETSI printers of the PDF version kept on a specific network drive
within ETSI Secretariat.

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

If you find errors in the present document, please send your comment to one of the following services:
http://portal.etsi.org/chaircor/ETSI_support.asp

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2008.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™, TIPHON™, the TIPHON logo and the ETSI logo are Trade Marks of ETSI registered

for the benefit of its Members.
3GPP™is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners.

ETSI


http://www.etsi.org/
http://portal.etsi.org/tb/status/status.asp
http://portal.etsi.org/chaircor/ETSI_support.asp

3 Final draft ETSI EN 302 217-2-2 V1.3.1 (2008-12)

Contents

INtellectual Property RIGNES.... ..ottt b e b nr e nen e 7
0 Yo (o SRS 7
gLl [N o1 o o [OOSR 7
1 o010 PR 9
11 GENEIal DACKGIOUNG ..ottt b e bt b e e s e b s e st b e e e bt eb e se et b e se et ebesb e e ebesrennerens 9
12 SPECLral EffiCIENCY CIASSES.......eitiieeieitee ettt b et b e et b e et eb e e et et e e e b sn e b 9
13 SYSEEM BILEINBLIVES. ......ccueitieeie ettt et b et b e e h e b e h e b s e e bt e b e e e bt e b e s e et eb e s e et e b e s b e e b e b 10
14 Channel arrangements and ULHTIZBEION ..........cooieeiiieee bbb 10
15 PaYI0B0 FIEXIDITLY ...vveeeei et bbbt e bbbt nn e 10
16 DOCUMENT SITUCLUE ...t bbb e s b e s b s 11
2 REFEIEINCES ......ceeeecee ettt b bbbt e bt R e Rt b e e b e et e s e et e ne e st ebeebeneeebe st e s e e ens 12
21 INOIMBLIVE FEFEIENCES .....eeeeeieieeie ettt ettt a et e e ee s tesbesaees e e st en e e e e ssesbesaeebesmeeneeneenseneeseeesesneeneeneensees 12
22 INfOrMELIVE FEFEIENCES. ... ettt sttt ae et e e se e te s eesae e e e neeseeseeseeeneeneeneeneees 13
3 Definitions, symbols and abbrevialionS ............coce e 15
31 DT 1oL PSPPSR 15
3.2 Y 1210 SRS 16
3.3 ADDIEVIBLIONS ...ttt b e e R R e R Rt e e r e e r e Rt n e r e ere s 16
4 Technical requirements SPECITICAIONS ..........cceeciiieeci e et st eae e ne e 16
4.1 ENVIFONMENTAl PrOfITE... ..t b et b et b bbb ens 16
4.2 TraNSMITLEr FEQUITEITIENTS ... .eitiieeieitese ettt ettt eh bbb e b bt eb e s et b e s e et eb e s e e st eb e se et eb e se e e ebesbe e enesbennenens 16
421 TTNSIMITEET POWES ......eetieeeeetere ettt ettt et b et b bt b e bbbt b e e e bt e b e e e bt eb et e a e b e e e st eb e bt ebenne e 17
4.2.2 Transmitter power and freqUENCY CONLIOL ..........o.iiiiiiriiieree bbb 17
4221 Transmitter Power Control (ATPC and RTPC) ..ottt 17
42211 Automatic Transmit POwer CONtrol (ATPC).....ccuvciieeiecie ettt 17
42212 Remote Transmit Power Control (RTPC) .....cccuviiiiiiiieece et ste et e e 18
4222 Remote Frequency COoNtrol (RFC) .......cviue ettt te ettt esnaesnaesraennees 18
4.2.3 TranSMItLEr POWES TOIEIAINCE ......cveeveeeieseeseeseesteeste e rte e este e s e e e e e esaessaesseesreesseenseeneesneasseenseenseensensenssaessens 18
4.2.4 Radio Frequency (RF) SPECIIUM MESK.......ccveiuieiiieisiieseesee e steseesee e e saeesreeaeesaessee s e teesteenseenseenensneesnes 18
4241 [T 0Tl 5] o 7=ex o o U o SR 18
4242 0 T (ST RPTRS 21
4.2.5 Discrete CW components exceeding the spectrum mask limit ... 21
4251 Discrete CW components at the SYMDOl Fate ...........ceieieiiirereereee ettt 21
4252 Other discrete CW components exceeding the spectrum mask limit ..........cccooevriininiinneinee 22
4.2.6 SPUIOUS EMISSIONS = EXEINE] .....c.eeviitiieterieiete sttt b et b et b e et et bese bt st se e e et e sbe e ebesbennenens 23
4.2.7 Dynamic Change of ModUIation OFOES ..........cociiiriiieie ettt 23
4.2.8 Radio freqQUENCY TOIEIANCE ......cii ettt e s te e te e e e ntees e te e be e teentesneesneesnes 23
4.3 o AV g = o (0T T = 01T 01 23
431 SPUFOUS EMISSIONS = EXLEIMEAI .....ccveeiieeieeieee ettt e st e e e e saesae e sreenaeenaesaeesse e seesteesseenseennesneennes 23
432 BER as afunction of receiver input Signal 1eVel RSL ........ccooe e 24
4.3.3 Co-channel "external" and adjacent channel interference SENSItiVIty ........ccccvvveereece e 24
434 CW SPUMOUS INEEITEIENCE ...ttt et ettt b e et b e b e bt b e b s b e e b e sb e et e sbennenea 25
4.4 ANLeNNa dir€CtioNal FEQUITEIMENTS. .......c.eiuerieieeterieieete sttt sttt sttt sb et b et et b e e st b se e st eb e se e e ebesbe e ebesbeneenens 25
441 Radiation Pattern Envelope (Off-axiS EIRP AENSITY)......cccoiriririeeieiece e 25
4.4.2 F N g1z 010 = o= T o DTS PESO U PR SOTRTUT ST 25
443 Antenna Cross-Polar DisCrimination (XPD).........cuiireiriirireeesiesese st s 25
5 Testing for compliance with technical reqUIrEMENtS..........c.ooeeiiiin e 26
51 Environmental conditionS fOr tESHING ......ecviiiiieiiiere et e st e e re e e e nnes 26
52 Essential radio test suites for the tranSmitter ..o s 26
521 LIS g 10 1 USSR 28
522 Transmitter power and freqUENCY CONLIOL ..........ciiirieiriiiere e 28
5221 Transmitter Power Control (ATPC and RTPC) ..ot 28
52211 NN I OSSPSR 28
52212 I OSSRV 28

ETSI



4 Final draft ETSI EN 302 217-2-2 V1.3.1 (2008-12)

52213 Remote Frequency Control (RFC)........coiieii ettt a et enae e e 28
523 TranSMItLEr POWES TOIEFBINCE ......cveeteeieeie e see st e ste et e e e st este e e e e estesseesseesseesseenseeneesneaaseenseenseensensenssenssens 28
524 s 0 1= ox 00 7= G S 28
525 Discrete CW components exceeding the spectrum mask [IMit..........ccoocvvcenieenecce e 29
5.2.6 SPUFOUS EMISSIONS = EXLEINEAL .....ccveeiiieieeieeie e see sttt e st e e e e s e sae e sreenseeeesaeesse e seesseesseenseensenneesnns 29
5.2.7 Dynamic Change of MOoduIation OFdEr ..........c.coeeiieiieeeece et ae e e 29
528 Ra0i O frEQUENCY TOIEIAINCE ... .ccveieeieite ettt st b e bbb et b et sb e 29
53 Essential radio test SUIteS fOr the FECEIVEN ..o e et 29
531 SPUIOUS EMISSIONS = EXEEINE] .....c.eeviitiieteitei ettt b et b e et et b e e ebe b sre e ebesbe e ebesbennenens 30
532 BER asafunction of receiver input Signal 1&Vel (RSL) .......ooeiiirieiiieeere e 30
533 Co-channel "external" and adjacent channel interference SenSItiVIty ........cooeevercinincners e 30
534 ATV o0 T o TU Y [ 1= = o ST 31
54 Additional essential antennatest suites for systems with integral antenna............cocceevevvececesese e 31
54.1 Radiation Pattern Envelope (Off-axis EIRP deNSILY)........ccieiiiieiie e s 31
5.4.2 N 10T 7= W 7= 11 USSR 31
54.3 Antenna Cross-Polar Discrimination (XPD)........cccveceiiiiieieesieee e se et sae e e sse e seesnaesnaesseesnens 31
Annex A (nor mative): Frequency bandsfrom 1,4 GHzt0 2,7 GHZ ........ccccooeieiiinennereee 32
0 A g1 0o [ 1 o ISP 32
Y €= g 1c o o 7= = o = 1 (] o 32
A21 Frequency characteristics and channel arrangemMENtS...... ... e 32
A.2.2 TranNSMISSION CAPACITIES. ......e.eeuirteeeteitei ettt ettt b et h e bt eb e b st bt s b et bt sb et eb e se e st eb e s b e e eb e s b e e ebesbe st ebeebenneneas 33
F N B =01 1 = TP 33
A31 GENEIAl FEQUITEIMENTS ... .eeveeeieeteeeeeeteesee e e e e e s e s e saeesae e seenseesseeseesseesteesseesseensesaeesaeesaeesseenseanseentenssenneensensnens 33
A.32 T o 0 0 SRS 34
N L o= < TSP 34
A4l GENETEl FEOUITEITIENES .....veeeie ettt sttt sttt sttt st b e et b e et b e s e e st b e s e e st e b e s e e Rt e b e se e Rt e b e s e e neeb e s e et ebenbe e ebenbe e e 34
A.42 BER as afunction of receiver input Signal 1eVEl (RSL) .......cocoiiiiiieiriceee e 34
A43 Co-channel "externa" and adjacent channels interference SenSitivity ... 35
Annex B (normative): Frequency bandsfrom 3 GHz to 11 GHz (channel separation up to

30OMHZaNd 56/60 MHZ) ......ccoooiiieieieeeee e 36
= 700 R 111 0o (1 o o ST 36
B.2  General CharaCteriSliCS .. ...iiiieieieieeses ettt sttt b b bt e 36
B.2.1 Frequency characteristics and channel arrangemeNtS...... ..o e 36
B.2.2 TranNSMISSION CAPACITIES. ......c.veueitereetertire ettt ettt sttt et b e e h e bt s e bt b et e bt s b e e eb e s b e e eb e s b e e ebesbeneebesbeneebeebeneeneas 38
2 TG T I =01 1 011 = SRS 40
B.3.1 GENEIAl FEQUITEIMENTS ... .eivieeie et tees e e e ee e e sae s e e st e sae e seeneeesseeseeaseesseesseenseaseesaeesaeesaeesseenseenseensenssesneessensnens 40
B.3.2 L S 1= o L0 = SRR 40
B4 RECEIVEN......eiitieeeee ettt bbb e b e ARt Rt R Rt E et e b e et Re Rt R b e e et 43
B.4.1 GENETEl FEOUITEITIENES .....veeeet ettt sttt sttt sttt et b e et b e et b e s e b e b s e e bt b e s e e Rt e b e e e bt e b e s e et eb e s e et eb e s b et ebenbe e e 43
B.4.2 BER as afunction of Receiver input Signal LeVel (RSL) .......ooeiiiiiiiinee e 43
B.4.3 Co-channel "externa" and adjacent channel interference SenSItiVIty ........cooeveveirenciienee e 45
Annex C (nor mative): Frequency bandsfrom 3 GHz to 11 GHz (channd separation 40

1Y/ o ) PSP 46
(@35 A 1 0110 [UTox i o] o TS 46
(O €T 0 = o 7= = o = S oSS 46
c21 Frequency characteristics and channel arrangemMENES.........ooooeieierere e neens 46
c22 TranSMISSION CAPBCITIES. .....cveieerterteiieeteeee e ete sttt te e et et e e e st e teseeseeebesaeeseeneenseneeseenbesaesaeeneansesseseessesneeneeneenseses 47
LOC I I =01 1 1T 11 RO 47
C31 GENEIAl FEQUITEIMENTS ... .eeveeiecie ettt eteestee e e e e see s e s e e saeesseeateesseeseeeseeteesseenseensesaeesaeesaeesseenseenseensenneesneessnnsrens 47
C32 L S o1 o L0 = PSSR 47
(O3 = o0 Y TP 48

ETSI



5 Final draft ETSI EN 302 217-2-2 V1.3.1 (2008-12)

c41 GENEIAl FEQUITEIMENTS ... .eeveeie e eeeeetee e e e e e e e see s e s e e sae e seeateesseesaesseeseesseenseensesneesseesaeesseenseanseensenseesneensensrens 48
c4.2 BER as afunction of Receiver input Signal LeVel (RSL) ....cccveoviiieieiese et 48
c43 Co-channel "external" and adjacent channel interference SENSItiVItY ......cccvveeieese e 49
Annex D (nor mative): Frequency bands 13 GHz, 15 GHz and 18 GHz..........cccccvovininincncee. 50
9 200 A 111 0o (1 (o ISP 50
D.2  General CharaCleriSliCS ... .iiiiieieieeeieees ettt e bbbt ne e 50
D.21 Frequency characteristics and channel arrangemENtS. ..o s 50
D.22 TranNSMISSION CAPACITIES. ......cueueitereeieetese ettt ettt sttt e et b e a e bt s e st e b s e e bt e b e seeb e s b e e eb e s b e e eb e s b e e eb e sbeneebeabenneneas 51
D20 T I =01 1 01 = S S 53
D.3.1 GENEIAl FEQUITEIMENES ... .eevieieeieceteeteestee e e e e e sae s e s e e sae e aeenseessease e seenseesseesteaseesseesseenseesseenseenseansenseesneessensrens 53
D.3.2 s 01 ot (10 7= N 53
D L o= < ST S 56
D41 GENEIAl FEOUITEITIENES ......etieeete ettt sttt ettt b e et b e et b e b e b e n e e bt e b e e e bt e b et e bt e b e s e e st eb e s e et eb e s b et ebe s b e e e 56
D42 BER asafunction of Receiver input Signal LEVE] (RSL) ......coiieiriiiriricrieeereeeeseee e 56
D.4.3 Co-channel "external" and adjacent channel interference SenSItiVIty ........cooeveveirencinenccee e 58
Annex E (normative): Frequency bandsfrom 23 GHzto55 GHz ... veeviviceseee e 59
0 A [ 0o 1o o PSP 59
I €= g 1= = o 7= = = S ok SRS 59
E2.1 Frequency characteristics and channel arrangemENLS..........ccvveveeieereere e e 59
E.2.2 I 0 S e I o o -SSR 60
R N N == 11 SRS 62
E3.1 GENEIAl FEOUITEITIENES ...ttt sttt ettt ettt b e et b et b e s et b e s e et bt s e et e b e b e st e b e s e e st eb e st et eb e s b et eb e b e 62
E.3.2 RIF SPECEIUM MASKS ...ttt ettt b et b et b e bbbt b et b b e bbbt e h e bt s e e bt e e eb b e e ens 62
E.3.2.1 SYSteMS E.1, E.2, E.3ANA B4ttt et ese et et seesne e enee e eneas 63
E.3.2.2 SYSIEMS E.5, E.B ANU E.7 ...ttt ettt et s e st sene e se e nnnsnnennas 65
e T = < OSSPSR 66
E4.1 GENEIAl FEQUITEIMENTS ... .eeveeieeie et eteestee e e steeste e ee s e s e e sae e seenteesseesteesaesseesseesseensesneesaeesaeesseenseanseensenneesneensensrens 66
E.4.2 BER as afunction of Receiver input Signal LeVEl (RSL) ....cccvevveiiieese et 66
E4.2.1 SYStEMS E.1, E.2, E.3ANA B4ttt st ese et e st e ste e enee e eneas 67
E.4.2.2 SYSEEMS E.7, EL5 NG E.B ...ttt sttt e sttt e e et e tesbesaesneenee e eneas 68
E.4.3 Co-channel "externa" and adjacent channel interference SenSItiVIty ........cooeeveirencinence e 69
Annex F (normative): Transmission of packet data and combinations of other signalsin
bandsfrom 3GHZ OS5 GHZ ......ooovieee e 70
Nt O [ o1 0o (1o o PSS 70
F.2  General CharaCteristiCs ... 70
F.2.1 Frequency characteristics and channel arrangemENtS...........oeoveeririeerineeer e 70
F.2.2 TranNSMISSION CAPBCITIES. ......cueitereeieete sttt ettt h bbbt eb e b st b s b e e eb e s b et eb e s e e e ek e sb et ebesbeneebesbeneebeebeneeneas 70
F.3  SYSIEM PAIAMELEIS. ... .ottt s r e r e se e s Re e et s Rt e e e e e nr e e e e nenre e nenne e 71
F.3.1 QLI C= 5 011 71
F.3.2 RECEIVEN ... ..cueeiteteisee ettt ettt e sttt e e s e e s e e s e e b e st se s e se s e b e s e ee s e Re e e b et e ne e s e st e e e b enene et e st sentenenensenenansenenens 71
F.3.3 FER @safunClion Of BER .........c.ooii ittt bttt e e s eb e st ene e s 71
Annex G (nor mative): Test report in relation to flexible systems applications..........cccoceeeeveeneee. 72
G.1 Wideradio-frequency band COVENNG UNITS.........cccceeiiiieieie et sttt st st ee b sne s 72
G.2  Multirate/multiformat EQUIPIMENT ..........coveieieieeeese et e e se e ae st e enes 74
G.3 BER measurement in a SDH multi-interface, multi-carrier SyStem.........ccccooevenenineseneeseeseeeseens 74
G31 Case 1: multi-interface 2 x STM-1/single carrier or multi-interface, 4 x STM-L/two-carrier systems
where each STM-1 payload is transmitted 0N 0Ne Carrier ONMY ........coiceeieereere e 74
G.3.2 Case 2: single interface, STM-4/tWO-CarTi€r SYSIEM .....ccveiieiecieeesees e e e se e e e naesreesneas 75

ETSI



6 Final draft ETSI EN 302 217-2-2 V1.3.1 (2008-12)

G.3.3 Case 3: multi-interface 4 x STM-1/two-carrier system where each STM-1 payload is transmitted on

o011 g o= g g1 TP PP UPURORPRRPRN 75
Annex H (normative): HS Requirements and conformance Test specifications Table
(S 2L I ) TSRS 76
Annex | (informative): Spectrum mask requirementswhen power control (ATPC and/or
RTPC) or mixed-mode operation are CoNCerned...........cceceveeeeseseecnennenn, 79
S N I O 110 7= o SRS 79
02 N O 1 007 o SRS 80
.3 Mixed-mode OPEration IMPACE ........cooeiiiiereeeee et e e see st s re e eesreeeeseeeneeseesreensensesreensenneens 81
.3.1 2 ol oo o= o S 8l
1.3.2 Implications on frequency co-ordination and possible regulatory background (licensing and fee€) ................. 82
1.3.3 Impact on article 3.2 "essential" parameters and operating CoNAitioNS ...........cccecvvieriereeniecce e 83
Annex J (informative): Typical interference sensitivity behaviour for frequency planning
LU 001 S 86
Annex K (informative): The EN titlein the official languages........ccccceceveeeeie e 87
Annex L (informative): Bibliography ... 88
[ TS (SR 89

ETSI



7 Final draft ETSI EN 302 217-2-2 V1.3.1 (2008-12)

Intellectual Property Rights

IPRs essential or potentially essential to the present document 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 (http://webapp.etsi.org/| PR/home.asp).

Pursuant to the ETSI IPR Palicy, 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.

Foreword

This Harmonized European Standard (Telecommunications series) has been produced by ETSI Technical Committee
Access, Terminals, Transmission and Multiplexing (ATTM), and is now submitted for the ETSI standards One-step
Approval Procedure.

The present document has been produced by ETSI in response to a mandate from the European Commission issued
under Council Directive 98/34/EC (as amended) [i.2] laying down a procedure for the provision of information in the
field of technical standards and regulations.

The present document is intended to become a Harmonized Standard, the reference of which will be published in the
Official Journal of the European Communities referencing the Directive 1999/5/EC [1] of the European Parliament and
of the Council of 9 March 1999 on radio equipment and telecommunications terminal equipment and the mutual
recognition of their conformity ("R&TTE Directive").

The present document is part 2, sub part 2 of amulti-part deliverable. Full details of the entire series can be found in
part 1 [6].

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
Introduction

The EN 302 217 [6] series has been produced in order to rationalize a large number of previous ETSI ENs dealing with
equipment and antennas for Point-to-Point (P-P) Fixed Service applications. For more details, see foreword in the
EN 302 217-1[6].

The present document is part of a set of standards developed by ETSI and is designed to fit in a modular structure to
cover all radio and telecommunications terminal equipment within the scope of the R& TTE Directive [1]. The modular
structure is described in EG 201 399 [i.21] and shown in figure 1.
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Figure 1: Modular structure for the various standards used under the R&TTE Directive
NOTE: For article 3.1b the diagram shows EN 301 489 [i.22], [i.36], the multi-part product EM C standard for

radio used under the EMC Directive 89/336/EEC [i.1]. For Fixed Radio Systems EN,
EN 301 489-1 [i.22] and EN 301 489-4 [i.23] are relevant.
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1 Scope

1.1 General background

The present document specifies the essential requirements for point to point Digital Fixed Radio Systems (DFRS)
operating in frequency bands, which require co-ordinated frequency planning. It isintended to cover the provisions of
the R& TTE Directive [1] regarding article 3.2, which states that ... radio equipment shall be so constructed that it
effectively uses the spectrum allocated to terrestrial/space radio communications and orbital resources so asto avoid
harmful interference”.

In addition to the present document, other ENs that specify technical requirements in respect of essential requirements
under other parts of article 3 of the R& TTE Directive [1] will apply to equipment within the scope of the present
document.

NOTE: A list of such ENsisincluded on the web site http://www.newapproach.org.

1.2 Spectral efficiency classes

As the maximum transmission rate in a given bandwidth depends on system spectral efficiency, different equipment
classes are defined:

. Class1l:  equipment spectral efficiency based on typical 2-states modulation scheme
(e.g. 2-FSK, 2-PSK or equivalent).

e Class2:  equipment spectral efficiency based on typical 4-states modulation scheme
(eg. 4-FSK, 4-QAM, or eguivalent).

e Class3:  equipment spectral efficiency based on typical 8-states modulation scheme
(e.g. 8-PSK, or equivalent) (see note 1).

NOTE 1: Itisalso noted that, in this class, for design commonality with other efficiency classes, the 16 QAM
format is popular.

e Class4lL: equipment spectral efficiency based on typical 16-states modulation scheme
(e.g. 16-QAM, 16-APSK, or equivaent) (see note 2).

NOTE 2: Itisalso noted that, in this class, for flexible implementation trade-off between the actual Radio Interface
Capacities (RIC) and roll-off shaping, the 32 QAM format is aso popular.

. Class4H: equipment spectral efficiency based on typical 32-states modulation scheme
(e.g. 32-QAM, 32-APSK, or equivalent).

e  Class5A: equipment spectral efficiency based on typical 64-states or 128-states modulation scheme
(e.g. 64-QAM or 128-QAM, or equivaent), for cross-polar adjacent channel (ACAP) operation.

e Class5B: equipment spectral efficiency based on typical 64-states or 128-states modulation scheme
(e.0. 64-QAM or 128-QAM, or equivaent), for co-polar adjacent channel (ACCP) and frequency
reuse through CCDP operation.

. Class 6A: equipment spectral efficiency based on typical 256-states or 512-states modulation scheme
(e.g. 256-QAM or 512-QAM, or equivalent), for cross-polar adjacent channel (ACAP) operation.

. Class6B: equipment spectral efficiency based on typical 256-states or 512-states modulation scheme
(e.g. 256-QAM or 512-QAM, or equivalent), for co-polar adjacent channel (ACCP) and frequency
reuse through CCDP operation.

The above classes are indicative only and shall not imply any constraint to the actual modulation format, provided that
all the requirements in the relevant parts of this EN 302 217 series are met.
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1.3 System alternatives

In order to (technically) cover different market and network requirements, with an appropriate balance of performance
to cost and effective and appropriate use of the radio spectrum, the present document, together with

EN 302 217-4-2 [7], offers a number of system types and antennas alternatives, for selection by administrations,
operators and manufacturers dependent on the desired use of the radio spectrum and network/market requirements,
those options include:

. channel separation alternatives (as provided by the relevant CEPT or ITU-R Recommendation);

. spectral efficiency class aternatives (different modulation formats provided in radio equipment standards) as
defined in clause 1.2 above; actual equipment may operate within one spectral efficiency class only
(Single-mode) or within multiple classes, either with static preselection of the class (Preset- mode) or with
dynamic variation of class according the propagation conditions (Mixed-mode) (see note);

. antenna directivity class aternatives (for different network requirements).

NOTE: dngle- mode, Preset-mode and Mixed-mode systems are defined in clause 3.1 of EN 302 217-1[6];
additional information on Mixed-mode systems may be found in annex | of the present document.

1.4 Channel arrangements and utilization

From the point of view of the transmission capacity, these systems are defined, in the relevant annexes, on the basis of
their minimum Channel Separation (CS) on the same route, for a given spectrum efficiency class, taken into account by
the system design. The possible channel arrangements may be:

e  Adjacent Channel Alternate-Polarized (ACAP);
. Adjacent Channel Co-Polarized (ACCP);
e  Co-Channel Dual-Polarization (CCDP).

These possible applications and their channel arrangements are shown in figure 2.

v VorH / \ vV / \
J \ / \
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H \\ /I \\ _____ II

-

ACAP ACCP CCDP

Figure 2. Examples of channel arrangements on the same route

1.5 Payload flexibility

The capacitiesin tables X.2 (where X = B...E represents the relevant annex) are commonly tailored on typical PDH and
SDH base band interfaces, identified for simplicity with 2 Mbit/s, 2 x 2 Mbit/s, 8 Mbit/s, 2 x 8 Mbit/s, 34 Mhit/s,

2 x 34 Mbit/s, STM-0 (51 Mhit/s), 2 x STM-0 (2 x 51 Mbit/s), STM-1 (155 Mbit/s), N x STM-1 (N x 155 Mbit/s),
STM-N. Systemsin annex A, due to the smaller channel separation provided, are (exceptionally) labelled with typical
capacity rate without specific reference to PDH/SDH rates.

Provided that they meet all requirements of the relevant annex, equivalent or higher PDH or SDH transport rates may be
used where appropriate. Such equivalence transport rates may be:

. N x 2 Mbit/s or other mixture of PDH rates, even if multiplexed into proprietary frames, in place of higher
order PDH or SDH rates,

e 140 Mbit/s (including the above N x 2 Mbit/s or other mixture of PDH rates) in place of STM-1;

ETSI



11 Final draft ETSI EN 302 217-2-2 V1.3.1 (2008-12)

. any PDH mapping into STM-0 or STM-1 frames, as defined in the basic multiplexing schemes,

o N x 2 Mbit/s mapped into SDH VC12 or VC2 transport bit rates (sub-STM-0 defined, as sSSTM-1k or
SSTM-2n capacities, by ITU-T Recommendation G.708 [i.49]) in place of a PDH rate (e.g. 4 x VC12/sSTM 14
or 1 x VC2/sSTM21 in place of 8 Mbit/s) (see note);

. any other signal (e.g. IP framesor ATM cells, even possibly mixed with PDH capacities) mapping into PDH
or SDH frames, according present or future basic ITU-T or ETSI multiplexing schemes,

NOTE: Inaddition to this general principle, annex D (system D.2) presents specific characteristics for
sub-STM-0 systemsin the 18 GHz band.

The present document is also applicable to other base band interfaces (e.g. packet data interfaces or mixed interfaces)
even if multiplexed (including compression algorithms if any) into proprietary frames; for such cases annex F givesthe
basic rules for applying the conventional PDH/SDH set of parameters to those equipment assessment.

Equipment may operate with one single payload rate or with multiple payload rates (multirate systems), either statically
preset (possibly coupled also with Preset-mode operation) or, when coupled with Mixed-mode operation, dynamically
changing according to the modulation format.

The requirements of the present document apply separately to each transmitter/receiver or single transmitters or
receivers used for combining complex or simple (e.g. space diversity receivers or single transmitters and receivers used
for unidirectional links) fixed radio systems. Systems labelled with N x STM-1 (N = 1,2) capacity might actually be
aggregated for carrying STM-4 in more than one radio frequency channel, provided that each equipment for each
channel meets the channel requirements. When frequency reuse (e.g. dual polarization reuse or other frequency reuse
techniques) is applied, the requirements apply independently to each transmitter/receiver; the different interference
potential of frequency reuse will be dealt with in the frequency planning associated with the licensing process.

1.6 Document structure

The present document is mainly intended to cover fixed radio equipment without integral antennas. However, it also
appliesto fixed radio systems products with integral antennas, for which all the technical requirementsincluded in the
present document and in EN 302 217-4-2 [7] apply. For more background information on the equipment and antenna
parameters here identified as relevant to article 3.2 of R& TTE Directive see EG 201 399 [i.21] and TR 101 506 [i.25].

For simplicity, the point-to-point systems are split into separate annexes, with respect to ranges of frequency bands and
channel separations, into the following families which may include arange of corresponding payload rates for covering
various applications requested by the market:

. Annex A: Freguency bands from 1,4 GHz to 2,7 GHz:

Systems with channel separations ranging from 0,025 MHz to 14 MHz for indicative payl oad
rates ranging from 0,0096 Mbit/s to 34 Mbit/s. See detailed summary in table A.2.

e  AnnexB: Frequency bands from 3 GHz to 11 GHz (channel separation up to 30 MHz and 56/60 MHz):

Systems with channel separations ranging from 1,75 MHz to 30 MHz and 56/60 MHz for
indicative payload rates ranging from 2 Mbit/sto STM-4/4 x STM-1 Mbit/s. See detailed
summary in table B.2.

. Annex C: Frequency bands from 3 GHz to 11 GHz (channel separation 40 MHZ2):

Systems with channel separations 40 MHz (or spread over 2 x 40 MHz) for indicative payload
rates from STM-1 Mbit/sto STM-4/4 x STM-1 Mbit/s. See detailed summary in table C.2.

. Annex D: Fregquency bands 13 GHz, 15 GHz and 18 GHz:

Systems with channel separations ranging from 1,75 MHz to 55/56 MHz (or spread over 2 x
55/56 MHZz) for indicative payload rates ranging from 2 Mbit/sto STM-4/4 x STM-1 Mbit/s.
See detailed summary in table D.2.
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. Annex E: Frequency bands from 23 GHz to 55 GHz:

Systems with channel separations ranging from 3,5 MHz to 56 MHz (or spread over 2 x
56 MHz for indicative payload rates ranging from 2 Mbit/s to STM-4/4 x STM-1 Mbit/s.
See detailed summary in table E.2.

In those annexes further subdivision in sub-annexes is made, as appropriate, according to frequency bands, capacities
and/or channel separation (see table 3 of EN 302 217-1 [6]).

2 References

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific.

. For a specific reference, subsequent revisions do not apply.

. Non-specific reference may be made only to a complete document or a part thereof and only in the following
Cases:

- if it isaccepted that it will be possible to use al future changes of the referenced document for the
purposes of the referring document;

- for informative references.

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

For online referenced documents, information sufficient to identify and locate the source shall be provided. Preferably,
the primary source of the referenced document should be cited, in order to ensure traceability. Furthermore, the
reference should, as far as possible, remain valid for the expected life of the document. The reference shall include the
method of access to the referenced document and the full network address, with the same punctuation and use of upper
case and lower case |etters.

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

2.1 Normative references

The following referenced documents are indispensabl e for the application of the present document. For dated
references, only the edition cited applies. For non-specific references, the latest edition of the referenced document
(including any amendments) applies.

[1] Directive 1999/5/EC of the European Parliament and of the Council of 9 March 1999 on radio
equipment and telecommunications terminal equipment and the mutual recognition of their
conformity (R& TTE Directive).

[2] CEPT/ERC/REC 74-01 (2005): "Unwanted Emissionsin the Spurious Domain".

[3] ETSI EN 301 126-1 (V1.1.2): "Fixed Radio Systems; Conformance testing; Part 1: Point-to-point
equipment - Definitions, general requirements and test procedures’.

[4] ETSI EN 301 126-3-1 (V1.1.2): "Fixed Radio Systems; Conformance testing; Part 3-1: Point-to-
Point antennas; Definitions, general requirements and test procedures”.

[5] ETSI EN 301 390 (V1.2.1): "Fixed Radio Systems; Point-to-point and Multipoint Systems;
Spurious emissions and receiver immunity limits at equipment/antenna port of Digital Fixed Radio
Systems’'.

[6] ETSI EN 302 217-1 (V1.2.1): "Fixed Radio Systems; Characteristics and requirements for
point to-point equipment and antennas; Part 1: Overview and system-independent common
characteristics’.
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[7]

8]

(9]

[10]
[11]

[12]

[13]
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ETSI EN 302 217-4-2 (V1.4.1): "Fixed Radio Systems,; Characteristics and requirements for
point to-point equipment and antennas; Part 4-2: Harmonized EN covering essential requirements
of Article 3.2 of R& TTE Directive for antennas’.

|EEE 1802.3-2001: "I EEE Conformance Test Methodology for |EEE Standards for Local and
Metropolitan Area Networks - Specific Requirements - Part 3: Carrier Sense Multiple Access with
Collision Detection (CSMA/CD) Access Method and Physical Layer Specifications'.

|EEE 802.3-2005: "IEEE Standard for Information technology - Telecommunications and
information exchange between systems - Local and metropolitan area networks - Specific
requirements - Part 3: Carrier Sense Multiple Access with Collision Detection (CSMA/CD)
Access Method and Physical Layer Specifications'.

ITU Radio Regulations (2004).

ITU-T Recommendation O.151 (1992) Corrigendum 1 (2002): "Error performance measuring
eguipment operating at the primary rate and above".

ITU-T Recommendation O.181 (2002): "Equipment to assess error performance on STM-N
interfaces'.

ITU-T Recommendation O.191 (2000): "Equipment to measure the cell transfer performance of
ATM connections”.

Informative references

The following referenced documents are not essential to the use of the ETSI deliverable but they assist the user with
regard to a particular subject area. For non-specific references, the latest version of the referenced document (including
any amendments) applies.

[i.1]

[i.2]

[i.3]

[i.4]

[i.5]

[i.6]

[i.7]

[i.8]

[i.9]

[i.10]

[i.11]

[i.12]

Council Directive 89/336/EEC of 3 May 1989 on the approximation of the laws of the Member
States relating to electromagnetic compatibility (EMC Directive).

Directive 98/34/EC of the European Parliament and of the Council of 22 June 1998 laying down a
procedure for the provision of information in the field of technical standards and regulations.

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 02-02: "Channel arrangement for digital fixed service systems (point-to-point
and point-to-multipoint) operating in the frequency band 31 - 31.3 GHz".

CEPT/ECC/REC 02-06: "Preferred channel arrangements for digital fixed service systems
operating in the frequency range 7125-8500 MHZz".

CEPT/ERC/REC 12-02: "Harmonized radio frequency channel arrangements for analogue and
digital terrestrial fixed systems operating in the band 12.75 GHz to 13.25 GHz".

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

CEPT/ERC/REC 12-05: "Harmonized radio frequency channel arrangements for digital terrestrial
fixed systems operating in the band 10.0 - 10.68 GHz".

CEPT/ERC/REC 12-06: "Harmonized radio frequency channel arrangements for digital terrestrial
fixed systems operating in the band 10.7 GHz to 11.7 GHz".

CEPT/ERC/REC 12-07: "Harmonized radio frequency channel arrangements for digital terrestrial
fixed systems operating in the band 14.5 - 14.62 GHz paired with 15.23 - 15.35 GHz".

CEPT/ERC/REC 12-08: "Harmonized radio frequency channel arrangements and block allocations
for low, medium and high capacity systems in the band 3600 MHz to 4200 MHZz".

CEPT/ERC/REC 12-10: "Harmonized radio frequency arrangements for digital systems operating
in the band 48.5 GHz - 50.2 GHz".
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[i.15]

[i.16]

[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]
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CEPT/ERC/REC 12-11: "Radio frequency channel arrangement for fixed service systems
operating in the band 51.4-52.6 GHZz".

CEPT/ERC/REC 12-12: "Radio frequency channel arrangement for fixed service systems
operating in the band 55.78-57.0 GHZ".

CEPT/ERC/REC 14-01: "Radio-frequency channel arrangements for high capacity analogue and
digital radio-relay systems operating in the band 5925 MHz - 6425 MHZz".

CEPT/ERC/REC 14-02: "Radio-frequency channel arrangements for medium and high capacity
analogue or high capacity digital radio-relay systems operating in the band 6425 MHz -
7125 MHZ".

CEPT/ERC/REC 14-03: "Harmonized radio frequency channel arrangements for low and medium
capacity systemsin the band 3400 MHz to 3600 MHZ".

CEPT/ERC/REC T/R 12-01: "Harmonized radio frequency channel arrangements for analogue and
digital terrestrial fixed systems operating in the band 37-39.5 GHz".

CEPT/ERC/REC T/R 13-01: "Preferred channel arrangements for fixed servicesin the range
1-3 GHz".

CEPT/ERC/REC T/R 13-02: "Preferred channel arrangements for fixed servicesin the range
22.0-29.5 GHz".

ETSI EG 201 399 (V2.1.1): "Electromagnetic compatibility and Radio spectrum Matters (ERM);
A guide to the production of candidate Harmonized Standards for application under the R& TTE
Directive'.

ETSI EN 301 489-1: "Electromagnetic compatibility and Radio spectrum Matters (ERM);
ElectroM agnetic Compatibility (EMC) standard for radio equipment and services,
Part 1: Common technical requirements”.

ETSI EN 301 489-4. "Electromagnetic compatibility and Radio spectrum Matters (ERM);
ElectroM agnetic Compatibility (EMC) standard for radio equipment and services; Part 4. Specific
conditions for fixed radio links and ancillary equipment and services".

ETSI EN 302 217-2-1: "Fixed Radio Systems; Characteristics and requirements for point-to-point
equipment and antennas; Part 2-1: System-dependent requirements for digital systems operating in
frequency bands where frequency co-ordination is applied".

ETSI TR 101 506 (V1.2.1): "Fixed Radio Systems; Generic definitions, terminology and
applicability of essential requirements under the article 3.2 of 1999/05/EC Directive 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 capacities'.

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’.

ITU-R Recommendation F.382-8: "Radio-frequency channel arrangements for radio-relay systems
operating in the 2 and 4 GHz bands".

ITU-R Recommendation F.383-8: ""Radio-frequency channel arrangements for high capacity
radio-relay systems operating in the lower 6 GHz band".

ITU-R Recommendation F.384-10: "Radio-frequency channel arrangements for medium and high
capacity digital fixed wireless systems operating in the upper 6 GHz band".

ITU-R Recommendation F.385-9: "Radio-frequency channel arrangements for radio-relay systems
operating in the 7 GHz band".
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[1.32] ITU-R Recommendation F.386-8: "Radio-frequency channel arrangements for medium and high
capacity analogue or digital radio-relay systems operating in the 8 GHz band".

[1.33] ITU-R Recommendation F.387-10: "Radio-frequency channel arrangements for radio-relay
systems operating in the 11 GHz band".

[1.34] ITU-R Recommendation F.497-7: "Radio-frequency channel arrangements for radio-relay systems
operating in the 13 GHz frequency band".

[i.35] ITU-R Recommendation F.595-9: "Radio-frequency channel arrangements for fixed wireless
systems operating in the 18 GHz frequency band".

[1.36] ITU-R Recommendation F.635-6: "Radio-frequency channel arrangements based on a
homogeneous pattern for radio-relay systems operating in the 4 GHz band".

[1.37] ITU-R Recommendation F.636-3: "Radio-frequency channel arrangements for radio-relay systems
operating in the 15 GHz band".

[1.38] ITU-R Recommendation F.637-3: "Radio-frequency channel arrangements for fixed wireless
systems operating in the 23 GHz band".

[1.39] ITU-R Recommendation F.746-9: "Radio-frequency channel arrangements for radio-relays
systems”.

[i.40] ITU-R Recommendation F.747: " Radio-frequency channel arrangements for fixed wireless
systems operating in the 10 GHz band".

[i.41] ITU-R Recommendation F.748-4. "Radio-frequency arrangements for systems of the fixed service
operating in the 25, 26 and 28 GHz bands".

[1.42] ITU-R Recommendation F.749-2: "Radio-frequency channel arrangements for radio-relay systems
in the 38 GHz band".

[1.43] ITU-R Recommendation F.1099-4: "Radio-frequency channel arrangements for high and medium
capacity digital fixed wireless systemsin the upper 4 GHz (4 400-5 000 MHz) band".

[i.44] ITU-R Recommendation F.1191-2: "Bandwidths and unwanted emissions of digital fixed service
systems'.

[i.45] ITU-R Recommendation F.1496-1: "Radio-frequency channel arrangements for fixed wireless
systems operating in the band 51.4-52.6 GHz".

[i.46] ITU-R Recommendation F.1497-1: "Radio-frequency channel arrangements for fixed wireless
systems operating in the band 55.78-59 GHz".

[1.47] ITU-R Recommendation F.1520-2: "Radio-frequency arrangements for systemsin the fixed
service operating in the band 31.8-33.4 GHz".

[i.48] ITU-R Recommendation SM.329-10: "Unwanted emissions in the spurious domain".

[1.49] ITU-T Recommendation G.708 (1999): "Sub STM-0 network node interface for the synchronous
digital hierarchy (SDH)".

3 Definitions, symbols and abbreviations
3.1 Definitions

For the purposes of the present document, the terms and definitions given in EN 302 217-1 [6] apply.
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3.2 Symbols

For the purposes of the present document, the symbols given in EN 302 217-1 [6] apply.

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in EN 302 217-1 [6] apply.

4 Technical requirements specifications

Guidance and description of the phenomena relevant to "essential requirements' under article 3.2 isgivenin
EG 201 399 [i.21]; specific applications and descriptions for DFRSis givenin TR 101 506 [i.25].

In the following clauses, limits are required to be met at specific reference points of the system block diagram.
Reference points and the system block diagram are set out in figure 1 of EN 302 217-1 [6].

In the case of wide radio-frequency bands covering units and multirate/multiformat equipment, these specifications
shall be met at any frequency, at any rate/format. However the tests, required for generating atest report and/or
declaration of conformity, in order to fulfil any conformity assessment procedure with respect to the

R&TTE Directive [1], shall be carried out in accordance with the principles set out in annex G.

Testing methods and conditions for assessing all requirements are specified in clause 5, where each clause directly
refersto a corresponding clause in this clause 4 (e.g. clause 5.2.2.1.1 refers to the ATPC test according the requirement
inclause 4.2.2.1.1).

The requirements are intended, for applicable systems, with fully loaded STM-4 or 4 x STM-1 or 2 x STM-1 or STM-1
(according to the maximum loading required for the equipment) capacities at the base band interface. However, for
CCDP application test reports, the actual contemporary loading of both polarization transmittersis not required.

NOTE: For each technical requirement in the present document, there might be additional characteristics, not
considered relevant to article 3.2 of the R& TTE Directive [1]. Nevertheless they are considered important
for the system itself or for deployment conditions where local antenna sharing between equipments of
different suppliersis required; these additional requirements, when identified, may be found in
EN 302 217-2-1[i.24].

4.1 Environmental profile

The required environmental profile for operation of the equipment shall be declared by the supplier. The equipment
shall comply with all the technical requirements of the present document at all times when operating within the
boundary limits of the required operational environmental profile.

For testing the compliance to technical requirements see also EN 301 126-1 [3] and clause 5 of the present document.

NOTE: With the generic term of environmental profile, it is here intended any variation of the "external™
conditions (e.g. climatic and external primary/secondary power supply sources feeding the equipment to
be assessed) that might affect the system parameters relevant to the "essential requirements’ of article 3.2
of the R& TTE Directive [1].

4.2 Transmitter requirements

The specified transmitter characteristics shall be met with the appropriate base band signals applied at one of the
reference points X' of figure 1 of EN 302 217-1[6].
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Table 1: Test signal and type of base band interface

Type of base band signal interface at X/X'

Test signal to be applied according to

PDH PRBS ITU-T Recommendation O.151 [11]
SDH ITU-T Recommendation 0.181 [12]
ATM ITU-T Recommendation 0.191 [13]

Ethernet interface (packet data) (see note)

IEEE 1802.3 [8] and IEEE 802.3 [9]

Other than the above (see note)

Relevant standards which the interface refers to

NOTE: As a general approach, all system characteristics and spectral efficiency classes are defined on
conventional PDH or SDH transport capacity. However, whenever equipment offers a different
standardized transport capacity, annex F gives the minimal criteria and the test rules for
defining an equivalent PDH/SDH system type, for the same CS and spectral efficiency, which

parameters shall be used for assessing such equipment.

4.2.1

The maximum power shall be limited, in term of EIRP of the systems by the provisions given in the

Radio Regulations [10] (e.g. in article 21 and, for some specific frequency bands, in footnotes under article 5 of the
2004 edition) (see note) or in terms of maximum output power density fed to the antenna (e.g. footnote 5.482 for

10,6 GHz to 10,68 GHz band, footnote 5.522A for 18,6 GHz to 18,8 GHz band and footnote 5.557A for 55,78 GHz to
56,26 GHz band). Those limits shall be inclusive of tolerances and, if applicable, ATPC/RTPC influence.

Transmitter power

NOTE: Testing EIRP requirementsis necessary for assessment of equipment with integral antenna only; however

also equipment placed on the market without antennas should, in principle, refer, when relevant in
common practice, to such limitation (e.g. defining the maximum associated antenna gain).

For guidance, in addition to the absolute maximum transmitter power, typical values of transmitter highest power for
real equipment, of feeder loss and length, and of antenna diameter and gain are provided in TR 102 243-1 [i.27] in order
to support inter- and intra- compatibility and sharing analysis.

In some frequency bands, or parts of frequency bands, I TU-R Recommendations define specific limitsin terms of
output power and/or EIRP (or output power and/or EIRP density) in order to improve the compatibility with other
Radio Services sharing these frequency bands with the FS.

4.2.2  Transmitter power and frequency control

4221 Transmitter Power Control (ATPC and RTPC)

Automatic Transmit Power Control (ATPC) and Remote Transmit Power Control (RTPC) are commonly optional
features.

ATPC and RTPC functions are usually implemented through an attenuator inserted along the transmitting chain (e.g. at
IF or at RF level or at both levels) and can be realized in a mixed configuration, e.g.:

e  ATPConly isimplemented;
. RTPC only isimplemented;
e  ATPC + RTPC areimplemented with separate attenuator functions;

e ATPC + RTPC areimplemented with a single attenuator supplying both functions.

42211 Automatic Transmit Power Control (ATPC)

ATPC isan optional feature. Equipment with ATPC will be subject to a supplier's declaration of ATPC ranges
(see note) and related tolerances. The supplier shall also declare if the equipment is designed with ATPC as a fixed
permanent feature.
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The equipment shall comply with the requirements of spectrum masksin clause 4.2.4 with ATPC operating in the range
between maximum nominal power and maximum available power (see note) including the attenuation introduced by
RTPC function (if any).

NOTE: For the relevant power level definitions of ATPC operation see EN 302 217-1 [6] while for additional
clarification on ATPC and RTPC requirements see annex |. General background for ATPC operation may
also be found in annex G of EN 302 217-2-1[i.24].

42212 Remote Transmit Power Control (RTPC)
Equipment with RTPC will be subject to a supplier's declaration with respect to RTPC ranges and related tolerances.
The equipment shall comply with the requirements of spectrum masksin clause 4.2.4 throughout the RTPC range.

NOTE: For additiona clarification on ATPC and RTPC reguirements see annex |.

4222 Remote Frequency Control (RFC)

Thisfunctionality is an optional feature.

Equipment with RFC will be subject to a supplier's declaration of RFC ranges and related change frequency procedure.
RFC setting procedure shall not produce emissions outside of the previous and the final centre frequency spectrum
masks required in clause 4.2.4.

4.2.3  Transmitter power tolerance

The nominal transmitter power shall be declared by the supplier.

The tolerance of the nominal transmitter power shall be within +B dB, within the environmental profile declared by the
supplier for the intended limits of usage of the equipment; the value of B is given in the relevant annex(es).

The test methods and conditions of transmitter power tolerance are specified in clause 5.2.3.

4.2.4 Radio Frequency (RF) spectrum mask

42.4.1 Limits background

The spectrum masks limits are necessary for a number of intra-system and inter-system regulatory and performance
requirements.

The 0 dB level shown on the spectrum masks relates to the power spectral density at the carrier centre frequency,
disregarding the residual of the carrier (due to modulation imperfection). The actual carrier frequency isidentified with
the fO corner point (see note); spectrum masks are shown in frequencies relative to fO; the spectrum mask is assumed to
be symmetrical with respect to the centre frequency fO.

NOTE: The masks do not include frequency tolerance. Only systems specified in annex A are an exception to this
generd rule; in that case fO identifies the nominal carrier frequency and the spectrum mask includes an
alowance for the frequency tolerance.

Radio frequency spectrum mask limits have been reduced to a set of curves and a set of discreet points

(i.e. fx MHz/Kx dB) identifying the frequency offset from fO and the related attenuation; each curve isdivided into a
number of segments; each spectrum mask is then represented in the annexes by values located at discrete points on the
relevant graph; the number of discreet pointsis dependent on the number of segments on the actual mask.

It is also assumed that the value associated with the final discreet point on the graph extends to a point equal to
2,5 times the channel separation (i.e. 2,5 x CS) on each side of the centre frequency.

The following figures give the typical curves and their respective spectrum mask table representation. For al spectrum
masks, the upper limit for frequenciesis 2,5 x CS where CSis the channel separation.

The radio frequency spectrum mask is given in the relevant annex(es) with relevant corner pointsin table format.
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Transmitter Spectral Power Density
Relative to Centre frequency (dB)

fo f1 f2 f3 25xCS

Frequency offset from carrier frequency, fo

Number of K1in dB K2in dB K3in dB
segments flin MHz f2 in MHz f3in MHz
4 K1/f1 K2/f2 K3/f3

Figure 3: Four segment spectrum mask

Transmitter Spectral Power Density
Relative to Centre frequency {dB)
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fo f1 f2 f3 f4 25xCs
Frequency offset from carrier frequency, fo
Number of K1lin dB K2in dB K3in dB K4 in dB
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5 K1/f1 K2/f2 K3/f3 K4/t4

Figure 4: Five segment spectrum mask
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Transmitter Spectral Power Density
Relative to Centre frequency (dB)
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fo M1 f2 3 1] 25xCS
Freqguency offset from carrier frequency, fo
Number of K1lin dB K2in dB K3in dB K4 in dB K5in dB
segments flin MHz f2in MHz f3in MHz f4in MHz f5in MHz
6 K1/f1 K2/f2 K3/f3 K4/i4 K5/f5

Figure 5: Six segment spectrum mask

Transmitter Spectral Power Density
Relative to Centre frequency (dB)

fo f1f2 3 f4 {57] F6 25Cs
Frequency offset from carrier frequency, fo
Number of K1in dB K2in dB K3in dB K4 in dB K5in dB K6 in dB
segments flin MHz f2in MHz f3in MHz f4in MHz f5in MHz f6 in MHz
7 K1/f1 K2/f2 K3/f3 K4/t4 K5/f5 K6/f6

Figure 6: Seven segment spectrum mask
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4.2.4.2 Limits
The relative power spectrum density mask, reported in the relevant annexes, shall be met.

For preset-mode systems, the manufacturer shall declare which combination of equipment spectral efficiency classes the
equipment offers, within each ChS. For each spectral efficiency class the equipment shall be compliant with the relevant
mask. The output power of the different classes shall be the nominal transmitted output power declared by the
manufacturer for each class.

For mixed-mode systems, the manufacturer shall declare which combination of equipment spectral efficiency classesthe
equipment offers as Reference Mode, within each CS. For spectral efficiency class of each Reference Mode the
equipment shall be compliant with the relevant mask (see note 1). The output power of the different classes shall be the
nominal transmitted output power declared by the manufacturer for each Reference Mode.

NOTE 1: For mixed-mode systems, these requirements apply only for the assessment of essential requirements
under article 3.2 of the R& TTE Directive [1]. It is assumed that, when operational, the system should be
subject to different considerations, related to the Reference Mode used for co-ordination purpose; see
clausel.3.

Mask attenuations beyond those set out in table 2 are not considered relevant to the essential requirements under
article 3.2 of the R& TTE Directive [1] (see note 2).

NOTE 2: In previous ENs dealing with the same systems (see cross-reference in the introduction EN 302 217-1 [6])
there were some more stringent masks in relation to intra-system or local antenna system sharing
compatibility requirements. The portion of mask exceeding the minimum requirement in table 2, has not
been considered relevant to article 3.2 of R& TTE Directive [1] and is maintained, when appropriate, only
as "additional ETSI voluntary characteristic” in EN 302 217-2-1 [i.24].

Table 2: Maximum spectrum mask attenuation relevant
to the essential requirements under article 3.2 of the R&TTE Directive

Operating frequency band [GHZz] Maximum attenuation [dB]
f<10 55 (see note)
10 GHz <f< 17 55
17 GHz <f<30 50
f>30 45

NOTE:  This value will affect the nodal efficiency (i.e. the minimum angle for links at a frequency distance of
more than one channel converging into the same nodal station). In the past, when trunk systems with
multichannel branching were mostly used, previous DFRS harmonized standard, which has now been
superseded by the present document, required a tighter figure of 60 dB; however, here it is considered,
for the benefit of the market, nowadays focused on more flexible systems, that the 55 dB figure
represents an average requirement for most cases and a better compromise between design complexity
and nodal efficiency. Nevertheless, provided that cases of very congested nodal area are not infrequent,
Regulatory bodies, for the links converging to those nodal points and on a case by case basis, may limit
the attenuation to the more stringent figure of 60 dB.

Administrations, specifying the more stringent option, will detail this requirement in the Interface
Notification under article 4.1 of R&TTE Directive [1].

For this reason, in some cases, the relevant annexes will introduce two options for spectrum masks
covering one or both requirements, equipment supplier may choose to produce and assess different
products.

4.2.5 Discrete CW components exceeding the spectrum mask limit

4251 Discrete CW components at the symbol rate

In case they exceed the spectrum mask, the power level (at reference point C' or at point B' if C' is hot available) of
spectral lines at a distance from the channel frequency equa to the symbol rate shall be more than 23 dB below the
mean power level of the carrier for class 2,29 dB for class 3,37 dB for classes 4L, 4H, 5A and 6A, 43 dB for class 5B
and 49 dB for class 6B.
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Other discrete CW components exceeding the spectrum mask limit

Should CW components exceed the spectrum mask given in the relevant annexes, an additional allowance is given.

Those lines shall not:

. exceed the mask by afactor more than { 10 log (CSmin/IFbandwidth) - 10} dB (see note);

e  beseparated in frequency by less than CSmin.

where CSmin is dependent on the frequency band and the system under consideration and is given in table 3.

IF bandwidth is the recommended resolution bandwidth set out in table 6.

NOTE:
then permitted.

Table 3: CSmin values for relevant bands

In case the calculation of the allowance factor will result in a negative value, no additional allowanceis

separations

Frequency band/Channel separation System annex reference Csmin (MHz)
1,4 GHz/All channel separations Al 0,025
2,4 GHz/All channel separations A. 2 0,5
3,4 GHz to 3,8 GHz/Channel separations < 14 MHz B.1 0,5
3,6 GHz to 4,2 GHz/Channel separations > 14 MHz B (all systems) and C (all systems) 10
U4 GHz/All channel separations B (all systems) and C (all systems) 10
L6 GHz/All channel separations B (all systems) 14,825
U6 GHz/All channel separations B (all systems) and C (all systems) 10
7 GHz and 8 GHz/All channel separations B (all systems) and C (all systems) 7
10 GHz/All channel separations B.1 1,5
11 GHz/All channel separations B.1 and C (all systems) 10
13 GHz and all bands above/All channel D (all systems), E (all systems) 1,75

Figure 7 shows atypical example of this requirement.

Attenuation.
Relative to centre
frequency

A

X1
N 7
: X
I K
[}
I )
|
' .
j D2 l
>
>
F - Fo

X1,X2,X3[dB] <10log( CSmin/ IFow) -10

Di1,D2 > CSmin

Figure 7: CW lines exceeding the spectrum mask (typical example)
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4.2.6  Spurious emissions - external

It is necessary to define spurious emissions (or more precisely, according latest ITU-R definitions, unwanted emissions
in the spurious domain) from transmittersin order to limit interference into other systems operating wholly externally to
the system under consideration (external emissions). Limits are set out by EN 301 390 [5].

The equipment shall comply with the requirements of clause 4.1 of EN 301 390 [5] for any setting of ATPC and RTPC
(if any).

NOTE 1: ERC/REC 74-01 [2] based on ITU-R Recommendations SM.329 [i.48], and
I TU-R Recommendation F.1191-2 [i.44] give the applicable definitions.

NOTE 2: EN 301 390 [5] includes, for P-P systems, the same limits of ERC/REC 74-01 [2].

The limits are applicable at reference point C' or at point B' if C' isnot available.

4.2.7 Dynamic Change of Modulation Order

For mixed-mode systems, the transient behaviour of the transmitter, when atransition from any modulation format
offered to any other occurs, shall meet the specification for the spectrum density mask (note) and its associated CW
spectral lines allowance (see clause 4.2.5) of the declared Reference-mode (reference spectral efficiency class)
applicable for arelevant ChS.

In this case, the spectrum density mask, shall be referenced to the absolute levels obtained with the reference modein
static conditions (i.e. the dynamic operation shall not exceed the absolute power of the reference mode).

The supplier shall declare, for each ChS, among the number of possible equipment classes, the possible
Reference-modes (possibly used for licensing procedures) the system is capable to fulfil. For each reference mode, the
supplier shall define the corresponding equipment settings for meeting the requirements (e.g. spectrum mask) of this
reference-mode. See also clause |.3.

Such dynamic transitions shall also not cause the specifications for spurious emissions (see clause 4.2.6) to be
exceeded.
4.2.8 Radio frequency tolerance

For the purpose of the present document the frequency tolerance is as defined in Art 1.151 of the Radio
Regulations [10] as " The maximum permissible departure by the centre frequency of the frequency band occupied by an
emission from the assigned freguency”.

The maximum allowable RF frequency tolerance shall not exceed, by any reason, £X ppm or £Y'Y kHz, whichever is
the more stringent, for operation in environmental profile declared by the supplier.

The values are system dependent and are given in the relevant annexes A to E. The supplier shall declare the values of
the nominal carrier frequencies.

For conformity test purpose the supplier shall state the guaranteed short-term part and the expected ageing part.

4.3 Receiver requirements

All measurements, when applicable, shall be carried out with the transmitters loaded with test signals defined in
clause 4.2.

4.3.1 Spurious emissions - external

It is necessary to define spurious emissions (or more precisely, according latest ITU-R definitions, unwanted emissions
in the spurious domain) from receiversin order to limit interference into other systems operating wholly externally to
the system under consideration (external emissions); those limits are set out in EN 301 390 [5]. Those limits are
applicable at reference point C or at point B if Cisnot available.
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NOTE 1. ERC/REC 74-01 [2] based on I TU-R Recommendations SM.329 [i.48], and
ITU-R Recommendation F.1191 [i.44] gives the applicable definitions.

NOTE 2: EN 301 390 [5] includes, for P-P systems, the same limits as ERC/REC 74-01 [2].

4.3.2 BER as a function of receiver input signal level RSL

All parameters are referred to reference point C (for systems with a simple duplexer) or B (for systems with a
multi-channel branching system). Lossesin RF couplers (possibly used for protected systems) are not taken into
account in the limits specified below.

When packet data transmission is considered, any BER requirements shall be transformed into FER requirements
according to therules given in clause G.3.

The supplier shall declare the RSL threshold(s) (dBm) for the relevant BER values (i.e. 106 and 108 or 10-10), which
shall not be worse than the corresponding RSL upper bound values indicated in the tables of the relevant annex(es).

Equipment working at the relevant declared RSL thresholds shall produce a BER equal to or less than the corresponding
values (i.e. 106 and 108 or 10-10),

NOTE 1: For mixed-mode systems, these requirements apply only for the assessment of essential requirements
under article 3.2 of the R& TTE Directive [1]. It is assumed that, when operational, the switchover among
different modes will happen at suitable RSL thresholds defined by the manufacturer or the operator. See
clausel.3.

NOTE 2: It should be noted that, in previous ENs for PP systems, figures of RSL for a BER < 103 were also
standardized. However, in line with the present network requirements for high quality data transport, this
BER is no longer representative for a unique performance and availability assessment and thereforeis no
longer considered relevant to essentia requirements under article 3.2 of R& TTE Directive [1]. Actua
RSL threshold for link budget definition may be defined by the supplier, generally set to a BER between

106 and 103, according to the type of traffic and quality of service to be provided.

4.3.3 Co-channel "external" and adjacent channel interference sensitivity

The co-channel "external" interference is considered to be that given by alike signal completely uncorrelated with the
one under test. There are different requirements for "internal” interference given by the cross polar transmittersin
systems implementing XPIC for CCDP operation; however, the latter requirements are not considered relevant to
essential requirements under article 3.2 of R& TTE Directive [1] and are set out in EN 302 217-2-1 [i.24].

All Carrier to Interference ratio (C/l) measurements are referred to reference point C (for systems for single channel
applications) or B (for systems with multi-channel branching system).

The values are indicated in the annexes A to E.

The limits of Carrier to Interference ratio (C/I) in case of co-channel and adjacent channel interference shall be as
specified in the relevant tables of annexes A to E, giving maximum C/I values for 1 dB and 3 dB degradation of the
RSL limits declared by the supplier for aBER < 106 in clause 4.3.2.

The format of such tablesis givenin table 4.

NOTE: For equipment in annex A only 1 dB degradation is required. In some cases a requirement for second
adjacent channel interferenceis also given.

For adjacent channel interference, the requirement shall be met independently on upper and lower adjacent interference.
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Table 4: Co-channel and 1St adjacent channel interference sensitivity table format

C/l for BER £ 106 RSL degradation of 1 dB or 3dB

Co-channel adjacent channel
Interference interference
Spectrum System Nominal Channel 1dB 3dB 1dB 3dB
efficiency bit rate separation
class (Mbit/s) (MHz)

NOTE:  Actual values for this template are found in annexes A to E.

4.3.4

CW spurious interference

For areceiver operating at the RSL declared by the supplier in clause 4.3.2 for a BER < 1076 threshold, the introduction
of aCW interferer at alevel specified by EN 301 390 [5], with respect to the wanted signal and at any frequency up to
the relevant upper and lower frequency limits derived from the table set out in clause 7.1 of EN 301 390 [5], but
excluding frequencies either side of the wanted frequency by up to 250 % of the separation between channels using the
same polarization, shall not result in a BER greater than 1075,

Thistest is designed to identify specific frequencies at which the receiver may have a spurious response; e.g. image
frequency, harmonics of the receive filter, etc. The actual test range should be adjusted accordingly. The test is not
intended to imply arelaxed specification at all out of band frequencies elsewhere specified in this EN 302 217 series.

4.4 Antenna directional requirements

This clause isrelevant for al equipment specified in annexes A to F when an integral antennais provided. Stand alone
antenna products are covered, for the relevant frequency band and antenna class, by EN 302 217-4-2 [7].

However, with integral antennas, it may be possible to test the antenna separately from the equipment (see note); in this
case the declaration of conformity may be composed of a declaration of conformity for the equipment and a declaration
of conformity for the antenna, done separately by the actual supplier(s), according to EN 302 217-4-2 [7].

NOTE: Using specia tool supplied by the supplier.

RPE, gain (including tolerances around the nominal declared value) and XPD of antennas are essential requirements for
equipment with integral antennas, but not only for the transmitter side. Since receiver parameters are essential for the
Fixed Service, in the case of receive only antenna (e.g. in space diversity applications) antenna parameters are as
essential on the receive side as they are on the transmitter side. Antenna essential requirements are then described
without any reference to transmit or receive side.

4.4.1

In the case of radio equipment with an integral antenna and where applicable, the Radiation Pattern Envel ope (off-axis
EIRP density) is essential under article 3.2 of the R& TTE Directive [1]; limits are set out in clause 4.2 of
EN 302 217-4-2 [7].

Radiation Pattern Envelope (Off-axis EIRP density)

4.4.2

In the case of radio equipment with an integral antenna and where applicable, the antenna gain is essential under
article 3.2 of the R& TTE Directive [1]; limits are set out in clause 4.4 of EN 302 217-4-2 [7].

Antenna gain

4.4.3

In the case of radio equipment with an integral antenna and where applicable, the antenna cross-polar discrimination
(XPD) isessential under article 3.2 of the R& TTE Directive [1]; limits are set out in clause 4.3 of EN 302 217-4-2 [7].

Antenna Cross-Polar Discrimination (XPD)
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5 Testing for compliance with technical requirements

5.1 Environmental conditions for testing

The equipment shall comply with all the requirements of the present document at all times when operating within the
boundary limits of the operational environmental profile declared by the supplier, including the limits of any
primary/secondary power supply external to the equipment under assessment.

Boundary limits of environmental climatic conditions, which are part of the environmental profile, may be determined
by the environmental class of the equipment according to the guidance given in clause 4.4 of EN 301 126-1 [3].

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

Any test, requested to generate the test report and/or declaration of conformity in order to fulfil any Conformity
assessment procedure with respect to the R& TTE Directive [1] shall be carried out:

a)  For radio equipment, with respect to the same principles and procedures, for reference and extreme conditions,
set out in clause 4.4 of EN 301 126-1 [3] for climatic conditions and in table 1 of EN 301 126-1 [3] and
clauses 5.2 and 5.3 of the present document for power supply conditions. The requirement to test at reference
or extreme conditionsis set out in clauses 5.2 and 5.3 of the present document according to the principles for
similar requirements set out in EN 301 126-1 [3].

b)  Forintegral DFRS antennas (directional phenomena of clause 4.4 of the present document), at reference
environmental conditions of the test field according to clause 4.1 of EN 301 126-3-1 [4].

The test report shall be produced according to the procedure set out in article 10 of the R& TTE Directive [1].

Interpretation of the results recorded in atest report (of the measurements described in the present document) shall be as
follows:

o For the purposes of test, the limits in the present document are based on the "shared risk" of measurement
uncertainty, e.g. if ameasurement meets the requirements of the standard, even if it is within the calculated
measurement uncertainties, it shall be deemed compliant with the measurement parameter.

. If it failsto meet the requirements of a standard, even within measurement uncertainty, it is deemed to be not
compliant with the measurement parameter.

M easurement uncertainty calculations should be based on the latest available ETSI guidelines.
In conclusion:

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

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

5.2 Essential radio test suites for the transmitter

The tests, carried out to generate the test report and/or declaration of conformity in order to fulfil any conformity
assessment procedure with respect to the R& TTE Directive [1], shall be carried out at climatic conditions referred toin
table 5 and, when applicable for equipment with integral antenna, in table 8.

Table 5 indicates the different clauses applicable, for a given parameter, to the requirement, the test clause in the present
document and the corresponding test method in the base test document EN 301 126-1 [3].
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Table 5: Transmitter parameters, test clauses and conditions

Clause Parameter EN 301 Climatic Channels to Other specific conditions
(see note 2) (see note 2) 126-1[3] | conditions be tested
reference | (see note 1) |(see note 4)
clause for |Ref |Extreme | B = Bottom
the test M = Middle
methods T=Top
5.2.1 Transmitter 5.2.1 X X BMT See note 3
power range
5.2.2 Transmitter .
power and
frequency
control
5.2.2.11 Automatic
Transmit Power | and 5.2.6
Control (ATPC)
5.2.2.1.2 Remote 5.24 X BMT Shall be carried out at three operating
Transmit Power | and 5.2.6 conditions (lowest, medium, and highest
Control (RTPC) delivered power) of the RTPC power range
and with ATPC (if any) set to maximum
nominal power
5.2.2.2 Remote 5.2.7 X BMT Tests shall be carried for RFC setting
Frequency and 5.2.6 procedure for three frequencies
Control (RFC) (i.e. frequency settings from lower to
centre, centre to higher and back to the
lower frequency within the covered range)
5.2.3 Transmitter 5.2.1 X X BMT See note 3
power tolerance
5.2.4 RF Spectrum 5.2.6 X X BMT See note 3
Mask
5.25 Discrete CW 5.2.8 X X BMT See note 3
components
exceeding the
spectrum masks
limits
5.2.6 Spurious 5.2.9 X BMT The tests shall be carried out with ATPC, if
emissions-exter any, set to maximum available power and
nal RTPC, if any, set at minimum attenuation.
Actual test shall be limited to the practical
frequency range set out by clause A.1 of
EN 301 390 [5]
5.2.7 Dynamic - X X BMT See note 3
Change of Required for mixed-mode systems only,
Modulation according clause 5.2.7 of the present
Order document
Test at extremes of temperature limited to
spectrum mask and CW components
assessment
5.2.8 Radio frequency 5.25 X X BMT See note 3
tolerance

NOTE 1: This refers to climatic conditions only; for other environmental and power supply conditions, please refer to
EN 301 126-1 [3], which provides, for testing some parameters, combined variations also of the power supply
source, see table 1 of EN 301 126-1 [3]; however, DC regulators on all the DC sources actually used for
carrier generation are commonly integral to the radio equipment. When this is the case, such additional tests
are considered redundant and not necessary to assess the compliance to the essential requirements of
article 3.2 of the R&TTE Directive [1]. This will not imply any reduction to the supplier responsibility related to
the conformance declaration, which, in any case, shall be valid for the whole declared environmental profile.
For equipment with integral antennas, the essential transmitter test suite clauses include the antenna
parameters, test clauses and conditions contained in table 8, clause 5.4.

NOTE 3: This clause requires, besides extremes of temperature, testing also at extremes of voltage (see note 1).
NOTE 4: Annex G provides more detailed information on channels to be tested, depending on the type of equipment.

NOTE 2:
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521 Transmitter power

Test methods for the transmitter power and transmitter power tolerance shall be in accordance with clause 5.2.1 of
EN 301 126-1 [3].

5.2.2 Transmitter power and frequency control

5.2.2.1 Transmitter Power Control (ATPC and RTPC)

52211 ATPC

The correct operation of the ATPC function (according to the supplier's declaration) shall be tested according to the test
method described in clause 5.2.3 of EN 301 126-1 [3].

Testing shall be carried out with transmitter power level corresponding to:
e  ATPC set manually to afixed value for receiver requirements (clause 4.2.2.1.1);
. ATPC set at maximum available power for transmitter requirements (clause 4.2.1).

The test shall be carried out at reference climatic conditions.

5.2.2.1.2 RTPC

The tests, carried out to generate the test report and/or declaration of conformity, required in order to fulfil any
Conformity assessment procedure with respect to the R& TTE Directive [1], shall be carried out at three operating
conditions (lowest, medium, and highest delivered power) of the RTPC power range and with ATPC (if any) set to
maximum nominal power. The test shall be carried out at reference and extreme climatic conditions.

Evenif al the procedures set out in clause 5.2.6 of EN 301 126-1 [3] are followed, the actua tests, at the lower RTPC
power levels, may fall outside of the available sensitivity of test instruments currently available on the market. In this
event the supplier shall produce an attachment to the test report containing:

e  calculated evidence that the noise floor of the actual test bed is higher than the mask requirement;

. calculated evidence that the actual noise floor, generated by the transmitter with respect to the noise figure and
implemented amplification/attenuation chain, is lower than the mask requirement.

Tests for other transmit and receive requirements shall be made with RTPC set at highest delivered power.

5.2.2.1.3 Remote Frequency Control (RFC)

Test methods for the remote frequency control shall be in accordance with clause 5.2.7 of EN 301 126-1 [3].

5.2.3 Transmitter power tolerance

Test methods for the transmitter power tolerance shall be in accordance with clause 5.2.1 of EN 301 126-1 [3].

5.2.4 RF spectrum mask
Test methods for the RF spectrum masks shall be in accordance with clause 5.2.6 of EN 301 126-1 [3].

NOTE: Therequired values may be evaluated by adding a measured filter characteristic to the spectrum measured
at reference point A’ of figure 1 of EN 302 217-1 [6]. Due to the limitations of some spectrum analysers,
difficulties may be experienced when testing high capacity/wideband systems. In this event, the following
options are to be considered: measurement using a high performance spectrum analyser; use of a notch
filter; two step measurement technique. When difficulties are experienced, the plots of one test may be
produced as evidence of conformance to the spectrum mask.

Table 6 shows the recommended spectrum analyser settings.
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Table 6: Spectrum analyser settings for RF power spectrum measurement

Channel separation 0,003<CS<0,03| 0,03<CS<0,3/0,3<CS<0,9|/09<CS<12| 12<CS<36| 36<CS
(CS) (MHz)
Centre frequency fo
Sweep width >5xCS
Scan time Auto
IF bandwidth (kHz) 1 3 10 30 100 300
Video bandwidth (kHz) 0,03 0,1 0,1 0,3 0,3 0,3

NOTE: fo represents either the nominal channel centre frequency (for systems in annex A) or the actual carrier
frequency (for systems in all annexes B to E).

5.2.5 Discrete CW components exceeding the spectrum mask limit

Test methods for the discrete CW lines exceeding the spectrum mask shall be in accordance with clause 5.2.8 of
EN 301 126-1[3].

5.2.6  Spurious emissions - external

Test methods for spurious emissions shall be in accordance with clause 5.2.9 of EN 301 126-1 [3]. The test shall be
limited to the practical frequency ranges specified in clause A.1 of EN 301 390 [5]. The test shall be carried out at
reference climatic conditions.

5.2.7 Dynamic Change of Modulation Order

For mixed-mode systems only; this test shall be carried out for transient behaviour with the spectrum analyser in " max
hold" mode. The equipment shall be configured to operate with continuous sequence of modulation mode switching at
the maximum switching speed permitted by the system, with equal duty cycle for all modulation orders; each
modulation format shall be associated with its maximum rated power defined for not exceeding the "reference-mode”
emission limitations.

In this case, the spectrum density mask, shall be referenced to the absolute levels obtained with the reference modein
static conditions (i.e. the dynamic operation shall not exceed the absolute power of the reference mode).

All dynamic operation and control signals shall be active and modulated as in normal operation. The reference-mask
shall be applied to the maximum spectral density in the "max-hold" condition, disregarding, if any, residual of the
carrier due to modulation imperfection.

5.2.8 Radio frequency tolerance

Test methods for the radio frequency tolerance shall be in accordance with clause 5.2.5 of EN 301 126-1 [3].

5.3 Essential radio test suites for the receiver

The tests, carried out to generate the test report and/or declaration of conformity in order to fulfil any conformity
assessment procedure with respect to the R& TTE Directive [1], shall be carried out at reference and extreme climatic
conditions according to the provisions for each test summarized in table 7; these tests will be carried out at nominal
power supply conditions only. For each parameter table 7 gives the applicable clauses for the requirement, for the test
clause in the present document, for the corresponding clause in EN 301 126-1 [3] and comments on climatic and other
specific conditions.

Receiving phenomena tests are considered without the option of space diversity. However, in the case of diversity
applications, they do apply separately to any receiver.

For receiving phenomena, the tests, required to generate the test report and/or declaration of conformity in order to fulfil
any conformity assessment procedure with respect to the R& TTE Directive [1], shall be carried out with ATPC, if any,
set to either automatic or maximum nomina power operation and RTPC, if any, set to an arbitrary value chosen by the
supplier. The supplier will select the appropriate condition according to the actual implementation on the equipment.
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Table 7: Essential receiver test suite clauses

Clause Parameter EN 301 126-1 [3] | Climatic conditions | Channels to be Other specific
(see note 2)| (see note 2) reference clause (see note 1) tested (see note 4) conditions
for test methods Ref Extreme B = Bottom (see note 3)
M = Middle
T =Top
5.3.1 Spurious 5.3.2 X BMT Actual test shall be
emissions limited to the practical
- external frequency range

specified by clause A.1
of EN 301 390 [5]

53.2 BER as a function 5.3.3.1 X X BMT at Nominal
of receiver input M at Extreme
signal level (RSL)
5.3.3 Co-channel 5.3.3.2 X M
"external”
interference
sensitivity
534 Adjacent channel 5.3.3.3 X M To be produced for the
interference lower or for the upper
sensitivity frequency adjacent
channel, arbitrarily
selected by supplier
5.3.5 CW spurious 5.3.34 X M Actual test shall be
interference limited to the practical

frequency range
specified by clause 7.1
of EN 301 390 [5]

NOTE 1: This refers to climatic conditions only; for other environmental and power supply conditions, please refer to
EN 301 126-1 [3].

NOTE 2: For receiving equipment with integral antennas, the essential receiver test suite clauses include the antenna
parameters, test clauses and conditions contained in table 8, clause 5.4.

NOTE 3: All receiver test suite clauses are performed at nominal voltage only.

NOTE 4: Annex G provides more detailed information on channels to be tested, depending on the type of equipment.

5.3.1 Spurious emissions - external

The test shall be limited to the practical frequency ranges specified by clause A.1 of EN 301 390 [5]. The test shall be
carried out at reference climatic conditions. Test methods shall be in accordance with clause 5.3.2 of EN 301 126-1 [3].

5.3.2 BER as a function of receiver input signal level (RSL)

Test methods of the BER as afunction of receiver input signal level RSL shall be in accordance with clause 5.3.3.1 of
EN 301 126-1 [3].

In the case of a multi-interface, multi-carrier system, annex G shall apply.

5.3.3 Co-channel "external" and adjacent channel interference sensitivity
Test methods for co-channel interference sensitivity shall be in accordance with clause 5.3.3.2 of EN 301 126-1[3].

Test methods for adjacent channel interference sensitivity shall be in accordance with clause 5.3.3.3 of
EN 301 126-1[3].

The tests shall be carried out at reference climatic conditions. The test will be produced for the lower or for the upper
frequency adjacent channel, arbitrarily selected by the supplier.
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5.3.4  CW spurious interference
Test methods for CW spurious interference shall be in accordance with clause 5.3.3.4 of EN 301 126-1 [3]. The test

shall be limited to the practical frequency ranges specified in clause 7.1 of EN 301 390 [5]. The test shall be carried out
at reference climatic conditions.

54 Additional essential antenna test suites for systems with
integral antenna

Table 8: Transmitter/receiver antenna parameters, test clauses and conditions

Clause Parameter EN 301 126-3-1 [4] | Climatic conditions |Frequency to Other
reference clause (see note 1) be tested specific
for test methods (see note 2) |conditions

Reference | Extreme | B = Bottom
| i T=Top
5.4 Anctienna directional reqluirer?ents) - T
5.4.1 |Radiation Pattern Envelope (RPE A X BT
(Off-axis EIRP density)
5.4.2 Antenna gain 6.3 X BT
543 Antenna Cross-Polar 6.2 X BT
Discrimination (XPD)

NOTE 1: This refers to climatic conditions only; for other environmental conditions, please refer to EN 301 126-3-1 [4].
NOTE 2: For more detailed information on frequency to be tested for wideband antennas, see EN 302 217-4-2 [7].

54.1 Radiation Pattern Envelope (Off-axis EIRP density)

Test methods for the Radiation Pattern Envel ope (RPE) shall be in accordance with clause 6.1 of EN 301 126-3-1 [4].

54.2 Antenna gain

Test methods for the antenna gain shall be in accordance with clause 6.3 of EN 301 126-3-1 [4].

54.3 Antenna Cross-Polar Discrimination (XPD)

Test methods for the Antenna Cross-Polar Discrimination shall be in accordance with clause 6.2 of EN 301 126-3-1 [4].
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Annex A (normative):
Frequency bands from 1,4 GHz to 2,7 GHz

A.l Introduction

The following point-to-point Digital Fixed Radio Systems are covered in this annex:

. A.l: Low capacity point-to-point digital radio systems operating in the 1,4 GHz frequency band.
o A2: Low and medium capacity point-to-point digital radio systems operating in the frequency range
2,1 GHz to 2,6 GHz.

A.2 General characteristics

A.2.1 Frequency characteristics and channel arrangements

In the following table, ITU-R and ECC (formerly CEPT/ERC) recommended frequency channel arrangements, known
at the date of publication of the present document, are set out for reference only. The channel arrangement initself is
not relevant with respect to article 3.2 requirements; only the frequency band and actual channel separation is relevant
for defining the set of parameters and test suites for each system mainly designed for that channel separation.

Other national or future ITU-R or ECC recommendations set around the rough boundary of present ITU-R or ECC
recommendations are considered applicable to systems assessed against the present document, provided that they use
the same channel separation.

For assessment of wide-band coverage systems see annex G.

Table A.1: Frequency characteristics

Recommendations for radio frequency

Band | Frequency range s(e:g:rr;r:i%ln Applicable channel arrangements
(GHz) (MHz) (MH2) to system EC(E‘S(geErIIDOTt/eE)RC) ITU-R (see note)

1350to0 1375
1,4 paired with 0,025to0 3,5 Al T/R 13-01 annex A [i.19] -
1492t0 1517
1375to0 1400
1,4 paired with 0,025t0 3,5 A.l T/R 13-01 annex B [i.19] -
1427 to 1452
2025t0 2110
2,1 paired with 0,5to 14 A2 T/R 13-01 annex C [i.19] -
2200to 2 290
2520t0 2593

2,6 paired with 0,5to 14 A.2 T/R 13-01 annex D [i.19] -
2597102670
2,4 2 300 to 2 500 land?2 A.2 - F.746-9 annex 1 [i.39]

NOTE: Al ECC (CEPT/ERC), or ITU-R Recommendations listed in this clause are referred to in clause 2.2.
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A.2.2 Transmission capacities

Digital systems covered by this annex are intended to be used for point-to-point connectionsin local and regional
networks.

. System A.1  Typical base band data rates are between 9,6 kbit/s and 4 x 2 Mbit/s.

. System A.2  Typical base band dataratesare N x 64 kbit/s, N x 2 Mbit/s (N =1, 2, 4, 8, 16), 2 x 8 Mhit/s
and 34 Mbit/s.

The indicative channel capacities (gross bit rate), shown in table A.2 for the three classes of equipment, are based on the
maximum gross bit rate for the minimum modulation level in each class. It is possible to improve on the gross bit rate
by using higher modulation schemes within each class. The use of higher modulation levels within each classis
permitted so long as the limits of the relevant spectral power density mask are not exceeded.

Table A.2: Indicative channel capacities (gross bit rate), for ACCP operation

System Channel Class 1 equipment Class 2 equipment Classes 4L or 4H
separation equipment
Al 25 kHz 20 kbit/s 32 kbit/s 64 kbit/s
Al 75 kHz 60 kbit/s 95 kbit/s 190 kbit/s
Al 250 kHz 200 kbit/s 325 kbit/s 650 kbit/s
A.land A2 500 kHz 400 kbit/s 650 kbit/s 1 300 kbit/s
A.land A2 1 MHz 800 khit/s 1 300 kbit/s 2 600 kbit/s
A.2 1,75 MHz 1 400 kbit/s 2 275 kbit/s 4 550 kbit/s
Aland A2 2 MHz 1 600 kbit/s 2 600 kbit/s 5 200 kbit/s
A.land A.2 3,5 MHz 2 800 khit/s 4 500 kbit/s 9 100 kbit/s
A.2 7 MHz Not applicable 9 000 kbit/s 18 200 kbit/s
A.2 14 MHz Not applicable 18 000 kbit/s 38 000 Kbit/s

The capacitiesin table A.2 are commonly tailored to typical medium and low speed data interface, PDH and sub-STM-
0 SDH rates can be accommodated as appropriate. For equipment assessment when other base band interfaces or a
combination of them are foreseen see annex F.

A.3 Transmitter

A.3.1 General requirements

Table A.3: Transmitter requirements

. System
Requirements A1 | A

Maximum transmitter power Clause 4.2.1

Nominal transmitter power tolerance B =+2 dB/-1 dB

Transmitter power and frequency Clause 4.2.2

control

RF spectrum mask RF spectrum density mask in clause A.3.2

Discrete CW components exceeding

the spectrum mask limit: Clause 4.2.5

spectral lines at the symbol rate and

other spectral lines

Spurious emissions-external Clause 4.2.6
No specific value is requested, however, Radio frequency tolerances shall be

Radio frequency tolerance included in the spectrum mask values given below. They include tuning accuracy
and environmental effects as well as long term ageing (see note)

NOTE:  For conformance procedure, the supplier should state the portion of frequency tolerance to be taken into
account for the long term ageing; the mask frequency points will be reduced accordingly.
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A.3.2 Spectrum mask

Spectrum masks are inclusive of an allowance for radio frequency tolerance. Centre frequency fO identifies the nominal
carrier frequency; the mask shall be extended up to 2,5 times the relevant CS of each system.

Table A.4, with reference to the relevant generic mask shape specified in clause 4.2.4.1, shows the offset frequency
from fO and attenuation of other corner points of the spectrum mask.

Table A.4: Limits of transmitter spectral power density as a function of channel separation

System gﬁiegterrlljcn;/ sgg:PaTieJn K1 f K2 f2 K3 f3 K4 f4
class (MH2) (dB) (kHz) (dB) (kHz) (dB) (kHz) (dB) (kHz)
0,025 12 18 25 40
A.l 0,075 36 54 75 120
0,250 110 170 230 400
0,500 210 325 450 800
1 420 650 900 1 600
A.land A.2 land 2 > +3 840 -25 1300 -25 1800 -45 3200
3,5 1500 2 400 3500 6 000
1,75 750 1150 1600 2 800
A2 7 3000 4 800 7 000 12 000
14 6 000 9 600 14 000 24 000
0,025 12 18 25 40
A.l 0,075 36 54 75 120
0,250 110 170 230 400
0,500 210 325 450 800
1 420 650 900 1 600
A.land A.2 4 > +1 840 -32 1300 -32 1800 -55 3200
3,5 1500 2 400 3500 6 000
1,75 750 1150 1600 2 800
A.2 7 3000 4 800 7 000 12 000
14 6 000 9 600 14 000 24 000

NOTE: For mask reference shape see figure 4.

A4 Receiver

A.4.1 General requirements

Table A.5: Receiver requirements

Requirements System
Al | A2
Spurious emissions (External) Clause 4.3.1
BER as a function of RSL Table A.6
Co-channel "external" and adjacent Table A.7
interference sensitivity
CW spurious response Clause 4.3.4

A.4.2 BER as a function of receiver input signal level (RSL)

The supplier shall declare the RSL threshold(s) (dBm) for BER < 1076, which shall not be worse than the corresponding
RSL upper bound valuesindicated in table A.6. The declared Receiver Signal Levels (RSL) shall produce a

BER < 10°6.
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Table A.6: Receiver BER as a function of receiver input signal level RSL (upper bound)

Spectrum efficiency class System Co-polar channel separation |RSL for BER < 106 (dBm) (Note 1)
Al 25 kHz -105
Al 75 kHz -100
Al 250 kHz -94
A.land A2 500 kHz -92
1 (Note 2) Aland A2 1 MHz -89
A2 1,75 MHz -87
A.land A2 2 MHz -86
Aland A2 3,5 MHz -83
Al 25 kHz -108
Al 75 kHz -103
Al 250 kHz -97
Aland A2 500 kHz -95
2 Aland A2 1 MHz -92
A2 1,75 MHz -90
A.land A2 2 MHz -89
A.land A2 3,5 MHz -86
A2 7 MHz -83
A2 14 MHz -80
Al 25 kHz -101
Al 75 kHz -97
Al 250 kHz -91
Aland A2 500 kHz -89
4 A.land A2 1 MHz -86
A2 1,75 MHz -84
A.land A.2 2 MHz -83
A.land A2 3,5 MHz -80
A2 7 MHz -77
A2 14 MHz -74
NOTE 1: For these systems, only RSL for BER < 107 is standardized; however, in previously published ENs these
systems were also required to meet a specific RSL for BER < 1073, which were set 4 dB lower than the
RSL for BER < 10°6. This figure, given here for information only, may be used for deriving a typical RSL
versus BER curve.
NOTE 2: Class 1 equipment performances are based on simpler receiver/demodulator implementation and
modulation formats (e.g. FSK); this justify their limits worse than those of class 2 equipment.

A.4.3 Co-channel "external" and adjacent channels interference
sensitivity

The limits of Carrier to Interference ratio (C/1), in case of co-channel, first and second adjacent channel interference,
shall be as set out in table A.7, giving maximum C/I values for 1 dB degradation of the RSL limits declared for
BER < 10%inclause A.4.2.

Table A.7: Co-channel and adjacent channels interference sensitivity

Spectrum C/I (dB) for BER < 10% RSL degradation of 1 dB
efficiency | Channel separation (MHz) Co-channel First adjacent Second adjacent
class interference channel interference channel interference
C/l (dB) C/l (dB) C/l (dB)
0,025 to 3,5 (System A 1)
L 0,500 to 14 (System A?) 23 0 -25
0,025 to 3,5 (System A 1)
2 0,500 to 14 (System A?) 23 0 -25
0,025 to 3,5 (System A.1)
4 0,500 to 14 (System A.2) 30 0 -25
NOTE: The 1 dB degradation of 106 BER threshold is considered equivalent to the BER degradation
from 1076 to 105
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Annex B (normative):
Frequency bands from 3 GHz to 11 GHz (channel
separation up to 30 MHz and 56/60 MHz)

B.1

Introduction

The following point-to-point Digital Fixed Radio Systems are covered in this annex:

. B.1 Low and medium capacity and STM-0 digital radio system.

o B.2 High capacity digital radio systems carrying 1 x STM-1 signals and operating in frequency bands with
about 30 MHz channel spacing and alternated arrangements (ACAP).

. B.3 High capacity digital radio systems carrying SDH signals (up to 2 x STM-1) in frequency bands with
about 30 MHz channel spacing and using Co-polar arrangements (ACCP) or Co-Channel Dual
Polarized (CCDP) operation.

o B.4 High capacity digital radio systems carrying 4 x STM-0 or 5 x 34 Mbit/s signalsin frequency bands
with about 30 MHz channel separation and using ACAP operation.

o B.5 High capacity digital radio systems carrying 8 x STM-0 or 10 x 34 signalsin frequency bands with
about 60 MHz channel separation and using ACAP operation.

. B.6 High capacity digital radio systems carrying 2 x STM-1 SDH signals (ACCP) or STM-4/4x STM-1
(CCDP) in frequency bands with about 60 MHz channel separation.

B.2  General characteristics

B.2.1 Frequency characteristics and channel arrangements

Intable B.1, ITU-R and ECC (formerly CEPT/ERC) recommended frequency channel arrangements, known at the date
of publication of the present document, are specified for reference only. The channel arrangement is not relevant to
article 3.2 requirements; only the frequency band and actual channel separation are relevant for defining the set of
parameters and test suites relevant to each system mainly designed for that channel separation and that frequency band.

Other national or future ITU-R or CEPT/ECC recommendations set around the rough boundary of present ITU-R or
CEPT/ECC recommendations are considered applicable to systems assessed against the present document, provided
that they use the same channel separation.

For assessment of wide-band coverage systems see annex G.
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Table B.1: Frequency characteristics

Recommendations for radio frequency channel

sand | OV eparation | Applicable to SRR R (T
(GHz) (GHz) (MHz) systems ECéégﬁ';;ZEzF;C) Recommendation
(see note 1)
3,5 3,410 to 3,600 1,75to 14 B.1 14-03 [i.17] -
3,600 to 3,800 1,75to0 14 B.1 12-08 annex B part 2 [i.11] -
3,600 to 4,200 30 B.1, B2, B3, B4 | 12-08 annex A part 2 [i.11] F.635-6 [i.36]
4 3,600 to 4,200 | 60 (see note 2) B.5, B.6 - -
3,800 to 4,200 29 B.1, B2, B3, B4 12-08 annex B part 1 [i.11] F.382-8 [i.28]
3,800 to 4,200 | 58 (see note 2) B.5, B.6 - -
28 and 56 All - F.1099-4 annex 3 [i.43]
U4 | 440010 5,000 60 B.5,B.6 - F.1099-4 annex 1 [i.43]
L6 5,925t0 6,425 | 29,65 and 59,3 All 14-01 [i.15] F.383-8 [i.29]
Us | 6:425t07,100 |3.5,7,14 and 20 B.1 14-02 [i.15] F.384-10 [i.30]
6,425 to 7,100 30 and 60 All 14-02 [i.15] F.384-10 [i.30]
7,125 to 7,425 All - F.385-9 [i.31]
F.385-9
7425107,725 0 28 and 56 Al - F.385-9 annex 1 [i.31]
7,250 to 7,550 All - F.385-9 [i.31]
7,550 to 7,850 All - F.385-9 [i.31]
7 7,110to 7,750 28 and 56 All - F.385-9 annex 3 [i.31]
7,425 to 7,900 7 to 28 and 56 All - F.385-9 annex 4 [i.31]
7,250 to 7,550 | 3,5t0 28 and 56 All - F.385-9 annex 5 [i.31]
02-06 annex 1 and
7,125t0 7,425 |1,75to 28 and 56 All annex 3 [i.9] -
7,42510 7,725 |1,75t0 28 and 56 Al 02-06 annex 1 and .
annex 3 [i.9]
11,662 or .
8,200 to 8,500 2 x 11,662 B.1 - F.386-8 annex 7 [i.32]
7,725 to 8,275 29,65 and 59,3 All - F.386-8 annex 6 [i.32]
7,725 to0 8,275 30 and 60 All F.386-8 annex 1 [i.32]
8 8,025 to 8,500 7 to 28 and 56 All F.386-8 annex 5 [i.32]
8,275 to 8,500 7 to 28 and 56 All - F.386-8 annex 2 [i.32]
7,900 to 8,400 7 to 28 and 56 All - F.386-8 annex 3 [i.32]
02-06 annex 2 and
7,900 to 8,500 |1,75 to 28 and 56 All annex 3 [i.5] -
10,000 to .
10,680 3,510 28 B.1,B.2,B.3,B.4 - F.746-9 annex 2 [i.39]
10,500 to )
10,5 10,680 7 B.1 - F.747 [i.40]
10,150 to 10,3
paired with 10,5 | 3,5 to 28 and 56 All 12-05 [i.8] -

to 10,650

NOTE 1: All ECC (CEPT/ERC), or ITU-R Recommendations listed in this clause are referred to in clause 2.2.

In bands from 3,6 GHz to 4,2 GHz, systems B.5 and B.6 do not rely on any Recommended CEPT or ITU-R
radio frequency channel arrangements providing channel separation up to 56 MHz to 60 MHz; however, in

bands that provide 28 MHz to 30 MHz ChS, it is assumed that aggregation of two half sized channels might
be permitted on national basis.

NOTE 2:

ETSI




B.2.2 Transmission capacities

38

Final draft ETSI EN 302 217-2-2 V1.3.1 (2008-12)

Table B.2: Nominal transmission capacity and system classes for various channel separation for particular PDH and STM bit rates

ETSI

System > B.1 B.2 B.3
Channel Co-polar Cross-polar Co-polar
arrangement > (ACCP) (ACAP) (ACCP/CCDP)
Nominal payload bit rate STM-1 (ACCP)
. 2 2%x2 8 2%x8 34 STM-0 2x34 2 x STM-0 STM-1 2 x STM-1
Mbit/s >
(CCDP)
28 MHz
Class 2 | 1,75MHz | 3,5MH 7 MHz 1%145MJS 29 MHz
' Z| 2o MAZ 191 662 MHz 1 MHZZ 29,65 MHz - - - - -
30 MHz
28 MHz
29 MHz
Class 3 ; ; - - ; 29,65 MHz - - - -
30 MHz
28 MHz
14 MHz
Class 4L - 1,75MHz | 3,5 MHz 7 MHz 14,5 MHz 20 MHz 29 MHz - -
15 MHz 21 MHz 29,65 MHz
2x11,662 MHz 30 MHz
Channel 8 MHz
separation 14 MHz 29 MHz
Class 4H 14,5 MHz - -
15 MHz 29,65 MHz
30 MHz
28 MHz
29 MHz
Class 5A - - - - - - - - 29,65 MHz -
30 MHz
(see note 1)
14 MHz gg m;
Class 5B - - - - 7 MHz - 14,5 MHz - -
15 MHz 29,65 MHz
30 MHz
continued
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Table B.2 (continued): Nominal transmission capacity and system classes for various channel separation for particular PDH and STM bit rates

System > B.4 B.5 B.6
Channel arrangement > Cross polar (ACAP) Cross polar (ACAP) Co-polar (ACCP/CCDP)
. . . 4 x STM-0 8 x STM-0 2 x STM-1 (ACCP)
Nominal payload bit rate Mbit/s > 5 x 34 10 x 34 STM-4/4 x STM-1 (CCDP)
Class 5B - - 56 MHz to 60 MHz
Channel gg m:;
separation Class 6A 2065 MHz 56 MHz to 60 MHz -
30 MHz
NOTE 1: System B.2 includes two different sets of parameters, both intended for ACAP operation (class 5A) but with a different adjacent C/I requirement. They are identified
here as types 1 and 2: Type 1 with a less stringent adjacent channel interference requirement or for trunk multi-channel applications and Type 2 with more stringent
adjacent channel interference requirement.
NOTE 2: The capacities in table B.2 are commonly tailored to typical PDH and SDH data interfaces. For equipment assessment when other base band interfaces or a
combination of them are required see annex F.
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B.3 Transmitter

B.3.1 General requirements

Table B.3: Transmitter requirements

Requirements System
B.1 | B.2,B.3,B.4,B.5,B.6
Maximum transmitter power Clause 4.2.1
Nominal transmitter power tolerance +B dB =+2 dB
Transmitter power and frequency Clause 4.2 2

control

RF Spectrum mask

RF spectrum density mask in clause B.3.2

Discrete CW components exceeding

the spectrum mask limit:
spectral lines at the symbol rate and Clause 4.2.5
other spectral lines
Spurious emissions-external Clause 4.2.6
XX = £15 ppm for equipment
operating with channel separation +XX =150 ppm
. lower than 14 MHz; and, or
Radio frequency tolerance +XX = £30 ppm for equipment 1YY = +400 kHz,
operating with channel separation whichever is the more stringent
greater than or equal to 14 MHz

B.3.2 RF spectrum masks

Spectrum masks are not inclusive of an alowance for radio frequency tolerance. Centre frequency fO identifies the
actual carrier frequency; the masks shall be extended up to 2,5 times the relevant CS of each system.

Table B.4, with reference to the relevant generic mask shape specified in clause 4.2.4.1, shows the offset frequency
from fO and attenuation of other corner points of the spectrum mask.

NOTE: In some casesthe table provide two options labelled as "unified" and "alternative"; the latter being the
one carried over from "historic" ENs now superseded, while the first derives from a more recent action of
overall rationalization and unification among the various bands, channel separation and spectral

efficiency classes.
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System| sifisency | bitrate | separaton | reference | KL | M| K2 | q2 |kl e ke | ks s K|
class (Mbit/s) (MHz) shape
2 1,75 0,7 1,4 1,75 35
2x2 35 1,4 2,8 35 7,0
8 7/11,662 2,7 5,6 6,5 13
5 2x8 14/14,5/15 Figure 4 +1 54 o3 112 | o4 13 45 26
28/29/29,65/30
(unified) 12,8 16,4
34 28129/29,65/30 25 45,0
: 11,0 19
(alternative)
28129 . -55 30
3 STM-0 29.65/30 Figure 5 +1 7.5 -10 | 105 | -30 | 12,5 -35 22 (note 1) | (note 1)
2x2 1,75 0,7 1,4 1,75 3,5(note 1)
8 35 1,4 2,8 35 7 (note 1)
2x8 7/11,662 2,8 P 56 | 4, 7 14 (note 1)
B.1 34 14/14,5/15 Figure 4 +1 5,6 11,2 14 -55 | 28 (note 1)
note 1
a P29 v e
2X34  158120129,65/30 28 56 (note 1)
=2 12,8 -27 17 | -35
(unified)
20/21 30
STM-0 2 x 11,662 7,5 9,5 12,5 -40 15 (note 1)
_ -55 27,5
STM-0 14/14,5/15 Figure 5 +1 6 -10 75 | -33 8.4 -40 17,5 (note1) | (note 1)
4H
28/29 55 (note
2 x STM-0 29.65/30 12 15 16,8 -40 35 1)
12,35
5B 34 ! Figure 4 +1 3 -10 35 | 30 4 (m’)fs 1) (note 1)
2% 34 14/14,5/15 6 7 24,7 (note 1)
SA 28/29 Figure 4 +1 13 -35 20 -45 40 -55 50 (note 1)
(type 1) (note 1)
B.2 A STM-1 29,65/30 = 2
(type 2) (ACAP) Figure 6 +2 12,5 -10 15 | -32 17 -35 20 -45 40 | ot 1) | (note 1)
STM-1
(ACCP) 28/29 . ) i ) ) -55 54
B.3 5B 5 STV 20.65/30 Figure 6 +2 12 10 | 145 | -32 | 155 36 17 45 40| o 1) | (note 1)
(CCDP)
4 x STM-0/
B.4 6A 5x34 oy Figue6 | +2 | 125 | -10 | 15 | -32 | 17 35 20 45 40 aoN DN
(ACAP) , (note 1) | (note 1)
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cystem | shonsy | e | sepamion | retmnce | k2 | n (e[ e fral o Tal w [k [ 6 [kl
class (Mbit/s) (MHz) shape (dB) (MHz) (dB) | (MHz) | (dB) | (MHz) (dB) (MHz) (dB) (MHz) (dB) (MHz)
8 X STM-0/ 55 108
B.5 6A 10x 34 56 to 60 Figure 6 +2 25 -10 30 -32 34 -35 40 -45 80
(note 1) | (note 1)
(ACAP)
2 x STM-1
(ACCP) -55 108
B.6 5B STM-4/ 56 to 60 Figure 6 +2 24 -10 29 -32 31 -36 34 -45 80 (note 1) | (note 1)
4 x STM-1
(CCDP)

NOTE 1: For frequency bands below 10 GHz, a second equipment option with spectrum masks floor extended at -60 dB is also here below provided; the corresponding frequency
corner on the mask shall be derived by linear interpolation from the values in the table. For clarity these values, affecting corner points 4 or 5 or 6 only, are reported in the
table below. Rationale for that is that cases of very congested nodal areas are not infrequent. Regulatory bodies, for the links converging in those nodal points, on a case by
case basis, might limit the licensing only to equipment that fulfils the more stringent figure of -60 dB. Administrations, requiring for those special cases also the more
tightening option, will mention it in the Interface Notification under article 4.1 of R&TTE Directive [1].
For fulfilling one or both requirements, equipment suppliers may choose to produce and assess different products.

Svstem Spectrum Nominal Channel separation Ki/;/lf;o K4 (dB) Ef4 (MH2) K5 5 (MHz) K6 6 (MHz)
Y efficiency class Bit rate (Mbit/s) (MHz) (dB/MH2) ; (dB) ; @aB)
3 STM-0 28/29/29,65/30 nc. | nc. -60 L 32 |
2x2 L75 e s ;
8 3,5 .8 : :
aL 2x8 7/11,662 60 | 16 ! !
34 14/14,5/15 . 319 : '
B.1 2x34 28/29/29,65/30 . 63,8 :
STM-0 20/21/2 x11,662 : 35
aH STM-0 14/14,5/15 nc. | nc -60 ! 30,85 |
2 x STM-0 28/29/29,65/30 e i © 61,7 ;
58 34 ! 60 4 : :
2 x 34 14/14,5/15 28 : :
5A (type 1) ) 28/29/29,65/30 -60 . 55 l l
B2 ™ 5A (type 2) STM-1 (ACAP) nc. | nc nc. | nc 60 61
STM-1 (ACCP) ! : :
B.3 5B 2 x STM-1 (CCDP) 28/29/29,65/30 n.c. 5 n.c. n.c. 5 n.c. -60 5 61
B.4 6A 4 x STM-0/ 5 x 34 (ACAP) 28/29/29,65/30 nc. : n.c. n.c. . n.c. -60 ! 61
B.5 6A 8 X STM-0/10 x 34 (ACAP) 56 to 60 nc. : nc n.c. i n.c. -60 P 122
2 x STM-1 (ACCP) ! ! ] ;
B.6 5B STM-4/ 4 x STM-1 (CCDP) 56 to 60 n.c. : n.c. n.c. : n.c. 60 : 122
n.c.: No change with respect to table B.4.
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B.4 Receiver

B.4.1 General requirements

Table B.5: Receiver requirements

Requirements System
All
Spurious emission (External) Clause 4.3.1
BER as a function of RSL Table B.6
Co-channel external and adjacent channel interference sensitivity Table B.7
CW spurious response Clause 4.3.4

B.4.2 BER as a function of Receiver input Signal Level (RSL)

The supplier shall declare the RSL threshold(s) (dBm) for the relevant BER values (i.e. 106 and 108 or 10-19), which
shall not be worse than the corresponding RSL upper bound values indicated in the table B.6. The declared Receiver

Signal Levels (RSL) shall produce a BER < 1076 and either < 108 or < 10°10,
NOTE: RSL values, evaluated for typical implementation practice, may be found in TR 101 854 [i.26].
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Spectrum . . RSL for RSL for RSL for
System | efficiency Nom',\r/‘lg'.tl/"t rate CO'pO"?r Ch?\me' BER<10° | BER<10® |BERS 1010
class (Mbit/s) separation (MHz) | 45 v (hote 2) | (dBm) (note 2) | (dBm)
2 1,75 -87
2x2 35 -84
(Cn'g‘tsesf) 8 7/11,662 82 - -
2x8 14/14,5/15 -79
34 28/29/29,65/30 -76
Class 3 STM-0 28 to 30 -75 -73 -
2x2 1,75 -84 -82
B.1 8 3,5 -81 -79
(note 2) 2x8 7/11,662 -78 -76
Class 4L 34 14/14,5/15 75 73
2x34 28/29/29,65/30 -72 -70 i
STM-0 20t0 2 x 11,662 -75 -73
Class 4H STM-0 14/14,5/15 -73 -71
2 x STM-0 28/29/29,65/30 -70 -68
34 7 -72,5 -70,5
Class 58 2 x 34 14/14,5/15 -69,5 67,5 -
STM-1
B.2 Class5A | (Types 1and 2) 28/29/29,65/30 67 - -63
(ACAP)
(note 1)
STM-1 (ACCP)
B.3 Class 5B 2 x STM-1 (CCDP) 28/29/29,65/30 -67 - -63
(note 1)
4 x STM-0/
B.4 Class 6A 5 x 34 (ACAP) 28/29/29,65/30 -61 - -57
8 X STM-0/
B.5 Class 6A 10 x 34 (ACAP) 56 to 60 -58 - -54
2 x STM-1 (ACCP)
B.6 Class 5B STM-4/4 x STM-1 56 to 60 -64 - -60
(CCDP)
NOTE 1: For class 5B STM-1/2 x STM-1 equipment, limits are required when the connection to the same antenna port
of even and odd channels, spaced about 30 MHz apart on the same polarization, is designed for the use of a
3 dB hybrid coupler placed at reference point C. When alternatively, for the above purpose, narrow-band
branching filters solution are used, the above BER performance thresholds may be relaxed by 1,5 dB.
For class 5A STM-1 and 5B STM-1/2 x STM-1 equipment, outdoors and partially outdoors systems that are
not subject to the compatibility requirements (as stated in clause 4.2 of EN 302 217-2-1 [i.24]) there is a 2 dB
relaxation on the above BER performance thresholds.
The above relaxed values are not intended to be additive: in cases where both could be applicable, the
supplier shall declare which is adopted.
NOTE 2: For system B.1 equipment in bands from 8 GHz to 11 GHz allowance is given for relaxation of the figures by
1 dB.
NOTE 3: For class 2 systems, only RSL for BER < 1076 is standardized; however, in a previously published EN these

systems were also required to meet a specific RSL for BER < 103, which were set 3 dB lower than the RSL
for BER = 10°6. This value, given here for information only, may be used for deriving a typical RSL versus

BER curve.
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B.4.3 Co-channel "external" and adjacent channel interference
sensitivity

The limits of Carrier to Interference ratio (C/I) in case of co-channel first adjacent interference shall be as set out in
table B.7, giving maximum C/I values for 1 dB and 3 dB degradation of the RSL limits declared for BER < 106 in
clause B.4.2.

NOTE: For the purpose of frequency co-ordination, intermediate co-channel or adjacent channel sensitivity
values may be found in annex J.

Table B.7: Co-channel and adjacent channel interference sensitivity

C/I for BER < 106 RSL degradation of 1dB or 3dB
Co-channel interference First _adjacent channel
interference
Spectrum Bit rate Channel
System efficiency (Mbit/s) separation 1dB 3dB 1dB 3dB
class (MHz)
2 1,75 23 19 0 -4
2%x2 3,5 23 19 0 -4
8 7 23 19 0 -4
2 8 11,662 23 19 -10 -14
2x8 14/14,5/15 23 19 0 -4
28/29/
34 29,65/30 23 19 0 -4
28/29/
3 STM-0 29,65/30 30 26,5 -8 -12
2x%x2 1,75 30 26,5 -3 -7
8 3,5 30 26,5 -3 -7
B.1 2x8 7 30 26,5 -3 -7
2x8 11,662 30 26,5 -10 -14
4L 34 14/14,5/15 30 26,5 -3 -7
28/29/
2x34 29.65/30 30 26,5 -3 -7
20/
STM-0 2 % 11,662 30 26,5 -8 -12
STM-0 14/14,5/15 33 29 -5 -9
4H 28/29/
2 x STM-0 29 65/30 33 29 -5 -9
34 7
B - -
5 2x34 14/14,5/15 33 29 2 6
1xSTM-1
28 34 31 12,5 9,5
(Type 1)
B.2 5A 1xSTM-1 29-30 34 31 8,5 55
(Type 1)
1x STM-1 28/29/
(Type2) | 29,65/30 37 33 3 -1
STM-1/ 28/29/
B.3 5B 2% STM-1 | 29,65/30 35 32 5 -8
4 x STM-0/ 28/29/
B.4 Class 6A 5y 34 29 65/30 41 38 10 7
8 x STM-0/
B.5 Class 6A 10 x 34 50 to 60 41 38 10 7
2 x STM-1
B.6 Class 5B STM-4/ 56 to 60 35 32 -5 -8
4 x STM-1
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Annex C (normative):
Frequency bands from 3 GHz to 11 GHz (channel
separation 40 MHz)

C.1

Introduction

The following point-to-point Digital Fixed Radio Systems are covered in this annex:

. Cl

High capacity fixed radio systems carrying SDH signals (up to 2 x STM-1) in frequency bands
with 40 MHz channel separation and using Adjacent Channel Co-Polar arrangements (ACCP) or
Co-Channel Dual Polarized (CCDP) operation.

High capacity digital radio systems carrying STM-4 in two 40 MHz channelsor 2 x STM-1ina
40 MHz channel with aternate (ACAP) channel arrangements.

High capacity digital radio systems transmitting STM-4 or 4 x STM-1in a40 MHz radio
frequency channel using Co-Channel Dual Polarized (CCDP) operation.

C.2

General characteristics

C.2.1 Frequency characteristics and channel arrangements

Intable C.1, ITU-R and ECC (formerly CEPT/ERC) recommended frequency channel arrangements, known at the date
of publication of the present document, are specified for reference only. The channel arrangement is not relevant to
article 3.2 requirements; only the frequency band and actual channel separation is relevant for defining the set of
parameters and test suites relevant to each system designed for that channel separation.

Other national or future ITU-R or CEPT/ECC recommendations set around the rough boundary of present ITU-R or
CEPT/ECC Recommendations are considered applicable to systems assessed against the present document, provided
that they use the same channel separation.

For assessment of wide-band coverage systems see annex G.

Table C.1: Frequency characteristics

Band Frequency Applicable to |Recommendations for radio frequency channel arrangements
(GHz2) range (GHz) systems CEPT/ECC (see note) ITU-R (see note)
4 3,600t0 4,200 |C.1,C.2,C.3 12-08 annex A part 1 [i.11] F.635-6 [i.36]
U4 4,400t0 5,000 |C.1,C.2,C.3 - F.1099-4 annex 1 and annex 2 [i.43]
U6 6,425t0 7,110 |C.1,C.2,C.3 14-02 [i.16] F.384-10 [i.30]
8 7,725t0 8,275 |C.1,C.2,C.3 - F.386-8 annex 4
11 10,7t0 11,7 C.1,C2,C3 12-06 [i.9] F.387-10
NOTE: All ECC (CEPT/ERC), or ITU-R Recommendations listed in this clause are referred to in clause 2.2.
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C.2.2 Transmission capacities

Table C.2: Nominal transmission capacity and system classes for various channel separation

System > C.1 C.2 C.3
Channel Co-polar Cross-polar Co-polar
arrangement 2> (ACCP/CCDP) (ACAP) (ACCP/CCDP)
Nominal payload bit rate Mbit/s STM-1 ACCP 2 x STM-1 ACAP | 4 x STM-1/STM-4 | 2 x STM-1 ACCP
> Or ACAP or
2 x STM-1 CCDP 4 x STM-1/STM-4
CCDP
Class 5B 40 MHz co-polar - - -
(see note)
Channel
separation Class 6A - 40 MHz 2 x 40 MHz -
cross-polar cross-polar
Class 6B - - - 40 MHz co-polar

NOTE: System C.1 includes two different sets of parameters, both intended for ACCP or CCDP operation (class
5B) but with differences in some requirements. They are identified as types 1 and 2:
Type 1 is based on 30 MHz-like system technology (i.e. based on 128 states modulation).
Type 2 is based on 40 MHz-like system technology (i.e. based on 64 states modulation).

The capacities in table C.2 are commonly tailored to typical PDH and SDH data interface. For equipment assessment
when other base band interfaces or a combination of them are required see annex F.

C.3  Transmitter

C.3.1 General requirements

Table C.3: Transmitter requirements

Requirements System C.1 | System C.2 System C.3
Maximum transmitter power Clause 4.2.1
Nominal transmitter power B=+2dB B=+1dB B=+1dB
tolerance T T -
Transmitter power and Clause 4.2.2

frequency control

RF Spectrum mask RF spectral density mask in clause C.3.2

Discrete CW components
exceeding the spectrum mask
limit: Clause 4.2.5
spectral lines at the symbol
rate and other spectral lines

Spurious emissions-external Clause 4.2.6
XX = £50 ppm or
Radio frequency tolerance  |+YY = +400 kHz, whichever +XX = %30 ppm +XX = +20 ppm
is the more stringent

C.3.2 RF spectrum masks

Spectrum masks are not inclusive of allowance for radio frequency tolerance. Centre frequency fO identifies the actual
carrier frequency; the masks shall be extended up to 2,5 times the relevant CS of each system.

Table C.4, with reference to the relevant generic mask shape specified in clause 4.2.4.1, shows the offset frequency
from fO and attenuation of other discreet points of the spectrum mask.
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Due to different implementations, system C.3 may use, on each polarization, single-carrier or multi-carried modulation
formats; this resultsin two different spectrum masks that, however, are considered equivalent and do not impact upon

any other requirement or the frequency planning procedure. Therefore the supplier may assess equipment selecting the
mask that best fits the implementation.

Table C.4: Limits of power spectral density

System gg%‘g#c"; sgg:rrz]art]ie;n ref'!raesrll(ce (dKé') (I\;IZle) (dKé) (I\/II(IiZ) (ng) (l\/fliz) (ng) (I\/II(IA—1|2) (dKBS) (Mfliz)
class (MHz) shape
40 55 | 67
c1 5B ACCP/ Figure 5 +1 17 -10 19,5 -35 24 -40 54
CCDP (note) | (note)
40 . -55 38,4
c.2 6A ACAP Figure 5 +1 19,5 -32 25 -32 27 -50 35 (note) | (note)
40
6B . -55 29,8
(singlecarrer) ACCP/ Figure 3 +1 19 -40 22 (note) | (note)
c3 CCDP
' 6B 40 55 | 31
(multicarier) é((::CDITD/ Figure 5 +1 19,75 -20 20 -50 22,5 -50 28 (note) | (note)
NOTE:  For frequency bands below 10 GHz, a second equipment option with spectrum masks floor extended at-60 dB
is also here below provided; the corresponding frequency corner is derived by linear interpolation from the
values in table C.4. For clarity these values, affecting corner points 3 or 5 only, are reported in the table below.
Rationale for that is that cases of very congested nodal area are not infrequent. Regulatory bodies, for the links
converging in those nodal points, on a case by case basis, might limit the licensing only to equipment that fulfils
the more stringent figure of -60 dB. Administrations, requiring for those special cases also the more tightening
option, will mention it in the Interface Notification under article 4.1 of R&TTE Directive [1].
For fulfilling one or both requirements, equipment supplier may choose to produce and assess different
products.
. K1/f1,
System 'Spectrum Channel separation K2/f2 K3 3 K4/f4 K5 5
efficiency class (MHz) (dB) (MHz) (dB/MHz) (dB) (MHz)
(dB/MHz)
C.1l 5B 40 (ACCP / CCDP) n.c. n.c. n.c. -60 71,3
C.2 6A 40 (ACAP) e n.c. n.c. n.c. -60 41,8
c3 6B (single carrier) | 40 (ACCP/CCDP) e -60 32,4
) 6B (multi-carrier) 40 (ACCP / CCDP) n.c. n.c. n.c. -60 34
n.c. : no change with respect to table C.4
C.4 Recelver
C.4.1 General requirements
Table C.5: Receiver requirements
System
Requirements C.1 | Cc.2 | C.3
Spurious emissions (external) Clause 4.3.1
BER as a function of RSL Table C.6
Co channel external and adjacent interference sensitivity Table C.7
CW spurious interference Clause 4.3.4

C.4.2 BER as a function of Receiver input Signal Level (RSL)

The supplier shall declare the RSL threshold(s) (dBm) for the relevant BER values (i.e. 106 and 10710), which shall not
be worse than the corresponding RSL upper bound values indicated in the table C.6. The declared Receiver Signal

levels shall produce a BER of either < 106 or < 1010,

NOTE:
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Table C.6: BER as a function of receiver input signal level RSL (upper bound)

System | Spectrum Nominal bit rate Channel Frequency RSL for RSL for
efficiency (Mbit/s) separation (MHz) band(s) BER < 106 BER < 10-10
class (dBm) (dBm)
5B STM-1 (ACCP) 40 4 GHz, 5 GHz, -65 -62
(Typel) |2xSTM-1(CCDP)| ACCP/CCDP |U6 GHz, 8 GHz
Cl1 11 GHz -64 -61
5B STM-1 (ACCP) 40 4 GHz, 5 GHz, -69 -65
(Type 2) |2xSTM-1(CCDP) | ACCP/CCDP |U6 GHz, 8 GHz
(see note) 11 GHz -67,5 -63,5
STM-4 /4 x STM-1 2 x 40 ACAP 4 GHz, 5 GHz -60 -54
C.2 6 A or 40 ACAP U6 GHz, 8 GHz -59,5 -53,5
2 x STM-1 11 GHz -58,5 -52,5
2 x STM-1 (ACCP) 4 GHz, 5 GHz, -59 -54
C3 6B STM-4 /4 x STM-1 | 40 ACCP/CCDP |U6 GHz, 8 GHz
(CCDP) 11 GHz -58 -53
(see note)

NOTE: These limits are required when the connection to the same antenna port of even and odd channels,
spaced about 40 MHz apart on the same polarization, is made with a 3 dB hybrid coupler placed at
reference point C. When alternatively, for the above purpose, narrow-band branching filters solutions are
used, the above BER performance thresholds may be relaxed by 1,5 dB.

For outdoors and partially outdoors systems that are not subject to the compatibility requirements (as
stated in clause 6.5 of EN 302 217-2-1 [i.24]) there is a 2 dB relaxation on the above BER performance
thresholds.

The above relaxed values are not intended to be additive, in cases where both could be applicable, the
supplier shall declare which is adopted.

C.4.3 Co-channel "external" and adjacent channel interference
sensitivity

The limits of Carrier to Interferenceratio (C/I) in case of co-channel and adjacent channel interference shall beasin
table C.7, giving maximum C/I values for 1 dB and 3 dB degradation of the RSL limits declared for BER < 106 in
clause C.4.2.

Table C.7: Co-channel and adjacent channel interference sensitivity

C/l for BER < 10 RSL degradation of
1dBor3dB
Co-channel First adjacent
. channel
interference .
interference
Spectrum Channel
System efficiency Bit rate (Mbit/s) separation 1dB 3dB 1dB 3dB
class (MHz)
5B STM-1 (ACCP)
c1 (Type 1) 2 x STM-1(CCDP) 40 37 33 4 8
: 5B STM-1 (ACCP)
(Type 2) 2 x STM-1 (CCDP) 40 33 29 4 -8
2 x STM-1 or 40 ACAP
€2 6 A STM-4 /4 x STM-1 2 x 40 ACAP 43 39.5 15 11,5
2 x STM-1 (ACCP) 40
C.3 6B STM-4 /4 x STM-1 44 40 -4 -8
(CCDP) ACCP/CCDP
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Annex D (normative):
Frequency bands 13 GHz, 15 GHz and 18 GHz

D.1

Introduction

The following point-to-point Digital Fixed Radio Systems are covered in this annex (see note):

D.1

D.2

D.3

D.4

D5

D.6

D.7

D.8

D.9

D.10

NOTE:

Low and medium capacity Plesiochronous Digital Hierarchy (PDH) radio systems operating in the
13 GHz, 15 GHz and 18 GHz frequency bands.

Radio systems for the transmission of Sub-STM-0 digital signals operating in the 18 GHz frequency
band.

STM-0 digital radio systems operating in the 13 GHz, 15 GHz and 18 GHz frequency bands with
about 28 MHz co-polar (ACCP) and 14 MHz cross-polar (ACAP) channel separation.

STM-0 or 2 x STM-0 digital radio systems operating in the 13 GHz, 15 GHz and 18 GHz frequency
bands with about 14 MHz or about 28 MHz co-polar (ACCP) channel separation.

High capacity digital radio systems carrying 1 x STM-1 signals and operating in frequency bands with
about 30 MHz channel separation and alternated arrangements (ACAP) operating in the 13 GHz,
15 GHz and 18 GHz frequency bands.

High capacity digital radio systems carrying SDH signals (up to 2 x STM-1) in frequency bands with
about 30 MHz channel separation and using Adjacent Channel Co-polar (ACCP) arrangements or
Co-Channel Dual Polarized (CCDP) operation operating in the 13 GHz, 15 GHz and 18 GHz
frequency bands.

Radio systems for the transmission of STM-1 digital signals operating in the 15 GHz and 18 GHz
frequency bands with channel separation of 55 MHz or 56 MHz.

High capacity digital radio systems carrying STM-4, 4 x STM-1 or 2 x STM-1 signalsin bands with
55 MHz or 56 MHz channel separation operating in the 13 GHz, 15 GHz and 18 GHz frequency
bands.

High capacity digital radio systems carrying 4 x STM-0/5 x 34 Mbit/s signals in bands with
27,5 MHz/28 MHz channel separation and aternated arrangements (ACAP) operating in the 13 GHz,
15 GHz and 18 GHz bands.

High capacity digital radio systems carrying 8 x STM-0/10 x 34 Mbit/sec signals in bands with
55/56 MHz channel separation and alternated arrangements (ACAP) operating in the 13 GHz, 15 GHz
and 18 GHz bands.

Since recommended channel separation lower than 13,75 MHz are not available in the 18 GHz frequency
band at the date of the present document, the equipment requirements set for systemsD.1, D.2 and D.4

for CS 1,75 MHz to 14 MHz are considered for the use in national frequency plans based on 1,75 MHz,

3,5MHz, 7 MHz and 14 MHz basic pattern, as recognized in CEPT/ERC Recommendation 12-03 [7].

D.2

D.2.1

General characteristics

Frequency characteristics and channel arrangements

Intable D.1, ITU-R and ECC (formerly CEPT/ERC) recommended frequency channel arrangements, known at the date
of publication of the present document, are specified for reference only. The channel arrangement is not relevant to
article 3.2 requirements; only the frequency band and actual channel separation are relevant for defining the set of
parameters and test suites relevant to each system designed for that channel separation.
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Other national or future ITU-R or CEPT/ECC recommendations set around the rough boundary of present ITU-R or

CEPT/ECC recommendations are considered applicable to systems assessed against the present document, provided
that they use the same channel separation.

For assessment of wide-band coverage systems see annex G.

Table D.1: Frequency characteristics

Recommendations for radio
. frequency channel arrangements
Band Frequency range (GHz) Channel separation Applicable to ECC
(GHz) (MHz) ITU-R
(CEPT/ERC) (note 3)
(note 3)
D.1,D.3,D.4, ) ]
13 12,7510 13,25 1,751t0 28 D.5.D.6 and D.9 12-02E [i.6] F.497-7 [i.34]
13 12,7510 13,25 56 D.8 and D.10 12-02E [i.6] F.497-7 [i.34]
14,5 t014,62 paired with
15 15,23 1015,35 1,75 10 56 All excluding D.2 |T/R 12-07 [i10] | F.636-3[i.37]
14,5 to 15,35
13,75 to 55 ' )
18 17,7 to 19,700 or Al 1(2625’6 ['1)7 ] F'iai'tz [1')35]
1,75 to 14 (note 2)
NOTE 1: CEPT Recommendation 12-03 [7] allows for low-capacity channel arrangements on a national basis.
ITU-R Recommendation F.595-9 [i.35] details various channel arrangements including low-capacity channel
arrangements.
NOTE 2: Asrecommended CEPT channel separation lower than 13,75 MHz are not available in the 18 GHz frequency
band at the date of the present document, the equipment requirements set for system D.1 for CS 1,75 MHz to
14 MHz are considered for the use in national frequency plans based on 1,75/3,5/7/14 MHz basic pattern.
NOTE 3: All ECC (CEPT/ERC), or ITU-R Recommendations listed in this clause are referred to clause 2.2.

D.2.2 Transmission capacities

The capacitiesin tables D.2a and D.2b are commonly tailored on typical PDH and SDH data interface. For equipment
assessment when other base band interfaces or a combination of them are required see annex F.
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Table D.2a: Nominal transmission capacity and system classes for various channel separation (PDH, STM-0 and sub-STM-O0 bit rates)

System D.2 D.3 D.4 D.9 D.10
Channel ) ) Co-polar . Cross-polar | Cross-polar
arrangement Co-polar (ACCP) Co-Polar (ACCP) (ACCP) (note 2) Co-Polar (ACCP) (ACAP) (ACAP)
Nominal payload bit SSTM-14 | SSTM-22 4 x STM-0/ | 8 x STM-0/
rate (Mbit/s) 2 | 2x2| 8 34 2x34 | "9792) | (14,400) STM-0 STM-0 | 2xSTM0| 5, 34 10 x 34
56 MHz
1,75 3,5 14 MHz/ 28 MHz
Class 21 iz | miz | "MHZ |13 75 MHz | /27,5 MHz | 22 MHZ - - - ; - - -
(note 1)
28 MHz/
Class 3| -- - - - - - - 27,5 MHz - - - -
(note 2)
1,75 3,5 14 MHz/ 28 MHz
g:a:rgfilon Classall - | Mz | MHz 13,75 MHz | /27,5 MHz ) ) ) ) )
P 1AMHZ | g i
Class 4H - - - - - 3,5 MHz - - 13,75 - -
27,5 MHz
MHz
14 MHz/
Class 5B - - - 7 MHz 13,75 MHz - 3,5 MHz - - - - -
28 MHz/ 56 MHz/
Class 6A| - - - - - - - ) - - 275MHz | 55MHz

NOTE 1: 15 GHz and 18 GHz bands only.
NOTE 2: Class 3, STM-0 equipment in 15 GHz band is also designed to operate cross-polarization using 14 MHz adjacent channels (ACAP systems). Provided that their adjacent
channel interference sensitivity requirements are set for both 14 MHz and 28 MHz (see clause D.4.3), these systems may be deployed on 14 MHz or 28 MHz CS plans.

Table D.2b: Nominal transmission capacity and system classes for various channel separation (STM-N bit rates)

System D.5 D.6 D.7 D.8
Channel arrangement Cross-polar (ACAP) | Co-polar (ACCP/CCDP) Co-polar (ACCP/CCDP) Co-polar (ACCP/CCDP) Cross-polar (ACAP)
Nominal payload STM-1 STM-1 (ACCP) STM-1 (ACCP) 2 x STM-1 (ACCP) 2 x STM-1
bit rate Mbit/s (note 2) 2 x STM-1 (CCDP) 2 x STM-1 (CCDP) STM-4/4 x STM-1 (CCDP) (note 1) (note 1)
Channel |[Class 4L - - 55/56 MHz (note 3) - -
separation |Class 5A 27,5/28 MHz - - - 55/56 MHz
Class 5B - 27,5/28 MHz - 55/56 MHz -

NOTE 1: Each carrier is considered a separate 2 x STM-1 system. STM-4/4 x STM-1 applications, besides the use of CCDP systems, may be implemented also with two 2 x
STM-1 (ACCP or ACAP) on two separate 55/56 MHz channels that, due to spectrum availability and channel licensing, may be implemented using non adjacent

channels.
NOTE 2:

System D.5 includes two different set of parameters, both intended for ACAP operation (class 5A) but with sensible difference in adjacent C/I requirement. They are here

formally identified as type 1 and 2: Type 1 with less stringent adjacent channel interference requirement or for trunk multi-channel applications and Type 2 with more
stringent adjacent channel interference requirement.
NOTE 3: 15 GHz and 18 GHz bands only.
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D.3  Transmitter

D.3.1 General requirements

Table D.3: Transmitter Requirements

System
Requirements D.7,D.8,
DilandD.2 | D3 D.4 D'%aé'd D.9 and
' D.10
Maximum transmitter power Clause 4.2.1
Nominal transmitter power _
tolerance B =+2dB
Transmitter p:g\rl]?:oa}nd frequency Clause 4.2.2
RF spectrum mask RF spectral density mask in clause D.3.2
Discrete CW components
exceeding the spectrum mask Clause 4.2.5
spectral lines at the symbol rate -
and other spectral lines
Spurious emissions-external Clause 4.2.6
13/15 GHz bands:
XX = £50 ppm or
+XX XX XX 1YY = +£400 kHz, XX
Radio frequency tolerance = = = whichever is the more =
+10 ppm +30 ppm | £15 ppm stringent. +15 ppm
18 GHz band:
XX = +15 ppm

D.3.2 RF spectrum masks

Spectrum masks are not inclusive of an alowance for radio frequency tolerance. Centre frequency fO identifies the
actual carrier frequency; the masks shall be extended up to 2,5 times the relevant CS of each system.

Table D.4, with reference to the relevant generic mask shape specified in clause 4.2.4.1, shows the offset frequency
from fO and attenuation of other discreet points on the spectrum mask.

NOTE:

In some cases the table provide two options labelled as "unified" and "aternative"; the latter being the
one carried over from "historic" ENs now superseded, while the first derives from a more recent action of

overall rationalization and unification among the various bands, channel separation and spectral

efficiency classes.
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Table D.4a: Limits of Spectral Power Density (13 and 15 GHz only)

System SfF;IeC(igrlljch;/ '\I:)‘i’t”;:;z" Channel separation ref'\gf‘;‘:ce Ki| f1 | k2| f2 | k3| 13 |Kka| f4 |k5| f5 | K6 | f6
ol (Mbitfs) (MHz) shape | (B)|(MH2)| (dB) | (MH2)| (dB) |(MHz)  (dB) | (MHz) | (dB) | (MH2)| (dB) |(MHz)
2 1,75 0,7 14 1,75 35
2x2 35 14 2.8 35 7
8 7 2.7 5,6 6,5 13
2 2x8 14 Figure4 | +1 [ 54 | -23[11,2 | 23| 13 | -45| 26
34 28 (alternative) 11 19 25 45
28 (unified) 12,8 16,4 25 45
2% 34 56 (15 GHz only) 25,6 328 50 90
D.1 2x2 1,75 0.7 14 1,75 3,5
8 3.5 1.4 2,8 3,5 7
2x8 7 . 28 |32 56 |37 7 14
a 34 14 Figure4 | +1 I—2° 11,2 14 | ™[ 28
2 x 34 28 (alternative) 11,2 22,4 28 56
28 (unified) 12,8 | 27| 17 | -35| 28 56
34 7 . 3 3,625 3,875 4,25 10 | 55| 135
58 2 %34 14 Figure 6 | +2 ¢ -10 15507 -82 159571 =36 g0 45 o0 55 [ 27
D3 3 STM-0 28 Figure5 | +1 | 7,5 | -10| 10,5 | -30 | 12,5 | 35| 22 | -50 | 30
STM-0 14 . 6 75 8,4 17,5 2415
D.4 4H > x STM0 28 Figure 5 +1 12 -10 15 -33 16.8 -40 35 -50 483
D5 5A (type 1) STM-1 (ACAP) o8 Figure4 | +1 | 13 |-35| 20 |-45| 40 |-55| 50
5A (type 2) Figure6 | +2 | 12,5 | -10| 15 | -32| 17 | -35| 20 | -45| 40 | -55 | 54
STM-1 (ACCP) .
D.6 5B 2 % STM-L (GCDP) 28 Figure6 | +2 | 12 |-10|14,5|-32| 155 |-36| 17 |-45| 40 |-55| 54
D.7 4L STM-1 (ACCP) 56 (15 GHz only) | Figure4 | +1 | 256 |-27| 34 |-35| 56 |-55] 112
5A 2 x STM-1 (ACAP) Figure6 | +2 | 25 | -10| 30 | 32| 34 | -35| 40 | -45| 80 | -55 | 108
D.8 2 x STM-1 (ACCP) 56 . ) ) ] ]
5B STM.4/ 4 x STM.L (CCDP) Figure6 | +2 | 24 |-10| 29 |-32| 31 |-36| 34 |-45| 80 |-55]| 108
D.9 6A 4 x STM-0/ 5 x 34 (ACAP) 28 Figure 6 | +2 | 125 | -10| 15 | 32| 17 | -35]| 20 | -45| 40 | 55| 54
D.10 6A 8 x STM-0/ 10 x 34 (ACAP) 56 Figure 6 | +2 | 25 |-10| 30 | 32| 34 | -35| 40 | -45] 80 | -55] 108
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Table D.4b: Limits of Spectral Power Density (18 GHz only)

System gfr;ie;igr‘]‘c“; '\t')‘l’tr?g;g" Channel separation ref'\e"zf‘;']‘ce Ki| f1 | k2| f2 | k3| 13 |Kka| f4 |k5| f5 | K6 | f6
e (Mbit/s) (MHz) ahape | (@B)|(MH2)|(dB) [(MH2)| (4B)| (MH2)  (dB) | (MH2)| (4B) | (MH2)  (dB) | (MH2)
2 1,75 0,7 14 175 35
2%2 35 14 28 35 7
8 7 2.7 5,6 6,5 13
2 2% 8 14/13,75 Figure 4 | +1 | 54 | 23 [11,2 | 23| 13 | -45| 26
27,5 (unified) 128 16,4
34 27,5 (alternative) 11 19 25 45
2x34 55 25,6 32.8 50 90
D.1 2%2 175 0,7 14 175 3
8 35 14 28 35 6
2x8 7 _ 28 | 3256 |37 7 |-50[ 12
aL 34 14/13,75 Figure 4 | +1 5 g 11,2 14 24
2 x 34 27,5 (alternative) 11,2 22,4 28 48
27,5 (unified) 128 | 27| 17 | 35| 28 |50 49
34 7 . 3 3,625 3,875 4,25 10 | -50 [11,75
5B 2 x 34 14/13,75 Figure6 | +2 ¢ -10 5557132775 | 0 85 | ™ [ 20 |50 235
4H SSTM-14 (9,792 Mbit/s) 35 . 14 28 35 | -50 | 545
D.2 5B SSTM-22 (14,4 Mbit/s) 3,5 Figure 4 | +1 5130 5513535 [ 50 545
D3 3 STM-0 275 Figure5 | +1 | 7,5 | -10 | 10,5 | -30 | 12,5 | -35| 22 |-50 | 30
STM-0 14/13,75 . 6 75 8.4 175 24,15
D.4 4H 5% STM0 275 Figure5 | +1 12 -10 15 -33 16.8 -40 35 -50 483
D5 |5A (type 2) STM-1(ACAP) 275 Figure6 | +2 | 12,5 | -10| 15 |-382| 17 |-35| 20 |-45] 40 |-50 | 47
STM-1 (ACCP) . ]
D.6 58 2 x STM-L (CCDP) 27,5 Figure6 | +2 | 12 |-10| 14,5 |-32 | 155 |-36 | 17 |-45| 40 |-50 | 47
D7 aL STM-1 (ACCP) 55 (unified) Figure4 | +1 | 25,6 | -27 | 34 |-35| 56 |-50| 98
' 55 (alternative) Figure4 | +1 | 225 |-30| 33 |-40| 70 |[-50| 80
5A 2 x STM-1 Figure6 | +2 | 25 |-10| 30 |-32| 34 |-35| 40 |-45| 80 |-50| 94
- (ACAP) -
: 2 x STM-1(ACCP) . ] ]
58 STM-4 /4 x STV (GEDP) Figure6 | +2 | 24 |-10| 29 |-32| 31 |-36| 34 |-45| 80 |-50| 94
D.9 6A 4 x STM-0/5 x 34 (ACAP) 275 Figure6 | +2 | 12,5 | -10| 15 |-382| 17 |-35| 20 |-45] 40 |-50 | 47
D.10 6A 8 x STM-0/ 10 x 34 (ACAP) 55 Figure6 | +2 | 25 | -10| 30 |-32| 34 | -35| 40 |-45] 80 |-50 | 94
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D.4 Recelver
D.4.1 General requirements
Table D.5: Receiver requirements
Requirements System
All
Spurious emissions (External) Clause 4.3.1
BER as a function of RSL Table D.6
Co channel external and adjacent interference sensitivity Table D.7
CW spurious interference Clause 4.3.4

D.4.2 BER as a function of Receiver input Signal Level (RSL)

The supplier shall declare the RSL threshold(s) (dBm) for the relevant BER values (i.e. 106 and 108 or 10-19), which
shall not be worse than the corresponding RSL upper bound valuesindicated in the table D.6. The declared Receiver
Signal levels shall produce a BER of 1076 or either < 108 or < 1010,

NOTE: RSL values, evaluated for typical implementation practice, may be found in TR 101 854 [i.26]
Table D.6: BER as a function of receiver input signal level RSL (upper bound)
Spectrum . . Frequenc RSL for RSL for RSL for
efr;iciency System Nom'l\')lg'. t/"t rate Ch"?‘””e:\AH bzgnd(s)y BER £ 106 | BER < 108 |BER £ 1010
class (Mbit/s) separation (MHz)| = 1) (dBm) (dBm) (dBm)
2 1,75 -86 - -
2x2 3,5 -83 - -
8 7 b 81 - -
2x8 14 -78 - -
34 28 -75 - -
2x34 56 15 -72 -70 -
2 (note 4) D.1 > 1.75 85 - -
2x2 3,5 -82 - -
8 7 18 -80 - -
2x8 14/13,75 -77 - -
34 27,5 -74 - -
2x34 55 -71 -69 -
28 (ACCP) 13 -74 -72 -
14 (ACAP
3 D.3 STM-0 28 gACCP; 15 -73 -71 -
27,5 (ACCP) 18
2x2 1,75 -80 -78 -
8 3,5 13 -78 -76 -
2x8 7 15 -76 -74 -
34 14 -73 -71 -
D1 2 x 34 28 -70 -68 -
aL 2x2 1,75 -79 -77 -
8 3,5 -77 -75 -
2x8 7 18 -75 -73 -
34 14/13,75 -72 -70 -
2x 34 27,5 -69 -67 -
55 -69 -67 -
D.7 STM-1 56 15 -70 -68 -
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Spectrum Nominal bit rate Channel Frequency RSL for RSL for RSL for
efficiency | System (Mbit/s) separation (MHz) band(s) BER<10% | BER<108|BER <1010
class (GHz) (dBm) (dBm) (dBm)
STM-0 14 13 -72 -70 -
2 x STM-0 28 -69 -67 -
STM-0 14 -72 -70 -
4H D.4 2 x STM-0 28 15 69 67 -
STM-0 13,75 -71 -69 -
2 x STM-0 27,5 18 -68 -66 -
D.2 sSTM-14 3,5 -78 -76 -
STM-1 13 -66 - -62
(Types 1 and 2) 28
5A D.5 (note 2) 15 -65,5 - 61,5
STM-1 27,5 18 -64 -62 -
D.2 SSTM-22 3,5 18 -73 -71 -
7 13 -72 -70 -
34 7 15 -71,5 -69,5 -
7 18 -70 -68 -
D1 14 13 -69 -67 -
5B 2x34 14 15 -68,5 -66,5 -
13,75 18 -67 -65 -
STM-1(ACCP) 13 -66 - -62
2 x STM-1 (CCDP) 28
D.6 (notes 1, 2) 15 655 ) 615
STM-1(ACCP)
2 x STM-1 (CCDP) 27,5 18 -64 -62 -
5A and 2 x STM-1 (ACAP or 56 13 -61,5 -59,5 -
5B D.8 ACCP) 56 15 -61 -59 -
(note 3) 55 18 -60 -58 -
13 -60 -58 -
D.9 4x STA“’ég/PS x 34 27,5128 15 595 575 -
6A ( ) 18 -58,5 -56,5 -
8 x STM-0/ 10 x 34 13 7 =35 -
D.10 (ACAP) 55/56 15 -56,5 -54,5 -
18 -55,5 -53,5 -
NOTE 1: For these class 5B STM-1/2 x STM-1 systems, limits are required when the connection to the same antenna

NOTE 2:

NOTE 3:

NOTE 4:

port of even and odd channels, spaced about 30 MHz apart on the same polarization, is designed for the use of
a

3 dB hybrid coupler placed at reference point C. When alternatively, for the above purpose, narrow-band
branching filters solution are used, the above BER performance thresholds may be relaxed by 1,5 dB.

For class 5A STM-1 and 5B STM-1/2 x STM-1 equipment, outdoors and partially outdoors systems that are not
subject to the compatibility requirements (as stated in clause 6.5 of EN 302 217-2-1 [i.24]) there is a 2 dB
relaxation on the above BER performance thresholds.

The above relaxed values and that provided by note 1 are not intended to be additive, in cases where both
could be applicable, the supplier shall declare which is adopted.

Equipment requirements are set only on the basis of 2 x STM-1 rate. 4 x STM-1 or STM-4 capacity is made by
doubling up 2 x STM-1 equipment either in CCDP operation or through operation of two 2 x STM-1 systems in
two 55/56 MHz channels.

For most class 2 systems, only RSL for BER < 1078 is standardized; however, in a previously published

EN these systems were also required to meet a specific RSL for BER < 103, which were set 3 dB lower than
the RSL for BER < 10, This value, given here for information only, may be used for deriving a typical RSL
versus BER curve.
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D.4.3 Co-channel "external” and adjacent channel interference
sensitivity

The limits of Carrier to Interference ratio (C/1) in case of co-channel and adjacent channel interference shall be asin

table D.7, giving maximum C/I values for 1 dB and 3 dB degradation of the RSL limits declared for BER < 106 in
clause D.4.2.

Table D.7: Co-channel and adjacent channel interference sensitivity

C/I for BER £ 10° RSL degradation of 1 dB or 3 dB
Co-channel adjacent channel
interference interference
Spectrum Nominal bit rate Channel
efficipency class System (Mbit/s) separation (MHz) 1d8 3dB 1dB 3dB
2 1,75 23 19 0 -4
2x2 3,5 23 19 0 -4
8 7 23 19 0 -4
2%x8 14 23 19 0 -4
2 D.1 2x8 13,75 23 19 1 -3
34 28 23 19 0 -4
34 27,5 23 19 1 -3
2x34 56 23 19 0 -4
2x34 55 23 19 1 -3
28/27,5 (ACCP) 30 26,5 -10 -13,5
3 D.3 STM-0 14 (ACAP) 30 26,5 18 14,5
2x%x2 1,75 30 26,5 -1 -5
8 35 30 26,5 -1 -5
2x8 7 30 26,5 -1 -5
aL D.1 34 14 30 26,5 -1 -5
34 13,75 30 26,5 0 -4
2x34 28 30 26,5 -1 -5
2x34 27,5 30 26,5 0 -4
D.7 STM-1 55/56 29 25 -5 -9
STM-0 14 30 26,5 -6 -9,5
D4 STM-0 13,75 30 26,5 -2 -5,5
4H ’ 2 x STM-0 28 30 26,5 -6 -9,5
2 x STM-0 27,5 30 26,5 -2 -5,56
D.2 sSTM-14 3,5 30 26 -4 -8
1xSTM-1
o5 (Type 1) 28 34 31 12,5 9,5
5A 1xSTM-1 27,5128 37 33 3 1
(Type 2)
D.8 2xSTM-1 55/56 37 33 3 1
(see note)
D1 34 7 37 33 -3,5 -7,5
) 2x34 13,75/14 37 33 -3,5 -7,5
D.2 SSTM-22 3,5 37 33 0 -4
5B D6 STM-1(ACCP) 28 35 32 -5 -8
: 2 x STM-1(ACDP) 27,5 37 33 -3 -7
2 x STM-1
D.8 (see note) 55/56 37 33 -3,56 -7,5
D.9 4XSTM-0/ 27,5128 41 38 10 7
6A 8 XSSXT:‘SI\jI1 0/
D.10 10 x 34 55/56 41 38 10 7
NOTE: Equipment requirements are set out on the basis of a 2 x STM-1 rate. 4 x STM-1 or STM-4 is possible by
doubling up 2 x STM-1 equipment either in CCDP operation or through operation of two 2 x STM-1 systems
in two 55/56 MHz channels.
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Annex E (normative):
Frequency bands from 23 GHz to 55 GHz

E.1 Introduction

The following point-to-point Digital Fixed Radio Systems are covered in this annex:
. E1l Radio systems for the transmission of digital signals operating in the 23 GHz frequency band.

. E.2 Radio system for the transmission of digital signals operating in the frequency range 24,5 GHz to
29,5 GHz.

. E.3 Radio systems for the transmission of digital signals operating in the 31 GHz, 32 GHz and 38 GHz
frequency bands.

. E4 High capacity digital radio relay systems carrying STM-4, 4 x STM-1 or 2 x STM-1 signalsin bands
with 55 MHz or 56 MHz channel separation operating in the frequency range 23 GHz to 38 GHz.

. E.5 Low and medium capacity digital radio systems operating in the 50 GHz frequency band.
. E.6 Radio systems for the transmission of digital signals operating in the 52 GHz frequency band.

. E.7 Radio systems for the transmission of digital signals operating in the 55 GHz frequency band.

E.2 General characteristics

E.2.1 Frequency characteristics and channel arrangements

Intable E.1, ITU-R and ECC (formerly CEPT/ERC) recommended frequency channel arrangements, known at the date
of publication of the present document, are specified for reference only. The channel arrangement is not relevant to
article 3.2 requirements; only the frequency band and actual channel separation are relevant for defining the set of
parameters and test suites relevant to each system designed for that channel separation.

Other national or future ITU-R or CEPT/ECC recommendations set around the rough boundary of present ITU-R or
CEPT/ECC recommendations are considered applicable to systems assessed against the present document, provided
that they use the same channel separation.

For assessment of wide-band coverage systems see annex G.
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Table E.1: Frequency characteristics

Recommendations for radio frequency

Band Frequency range ng:g;gﬂ Applicable channel arrangements
(GHz2) (GHz) (MH2) to systems ECC (CEPT/ERC) ITU-R (see note 1)
(see note 1)
23 22,0 to 23,6 3,5t056 E.1,E4 T/R 13-02 [i.20] F.637-3 [i.38]
26 24,510 26,5 3,5t056 E.2, E4 T/R 13-02 [i.20] F.748-4 [i.41]
28 27,510 29,5 3,510 56 E.2, E4 T/R 13-02 [i.20] F.748-4 [i.41]
31 31,0 to 31,3 3,510 28/56 E.3, E4 02-02 [i.4] F.746-9 annex 7 [i.39]
(see note 2)
32 31,8t033,4 3,5t056 E.3,EA4 01-02[i.3] F.1520-2 [i.47]
38 37,010 39,5 3,5t056 E.3, E4 T/R 12-01 [i.18] F.749-2 [i.42]
50 48,510 50,2 3,51t028 E.5 12-10i.12] -
52 51,4 t0 52,6 3,5t0 56 E.6 12-111i.13] F.1496-1 [i.45]
55 55,78 to 57,0 3,5t056 E.7 12-12 [i.14] F.1497-1[i.46]
NOTE 1: All ECC (CEPT/ERC), or ITU-R Recommendations listed in this clause are referred to in clause 2.2.
NOTE 2: In 31 GHz band, systems E.3 does not rely on any Recommended CEPT or ITU-R radio frequency channel

arrangements providing channel separation of 56 MHz; however, it is assumed that aggregation of two half
sized channels might be permitted on national basis.

E.2.2 Transmission capacities

The capacitiesin table E.2 are commonly tailored on typical PDH and SDH data interfaces. For equipment assessment
when other base band interfaces or a combination of them are required see annex F.
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Channel arrangement =

Co-polar (ACCP)

Co-polar (ACCP/CCDP)

Cross-polar (ACAP)

Nominal payload bit rate

(Mbit/s) =

Class

System (band)d

2%x2

8 |2x8| 34 |2x34

STM-0

2 x
STM-0

STM-1
(ACCP)
2 x STM-1
(CCDP)

2 x STM-1 (ACCP)
STM-4/ 4 x STM-1
(CCDP) (note 2)

STM-0

2 X

STM-0

2%
STM-1
(note 2)

4 x
STM-0/
5x 34

STM-1

8 x
STM-0/
10 x 34

1
(note 3)

E.5 (50 GH2)

14

28 | - - -

E.6 (52 GHz)
E.7 (55 GHz)

E.5 (50 GHz)

3,5

E.6 (52 GHz)
E.7 (55 GHz)

14 28 56 -

E.1 (23 GHz)
E.2 (26, 28 GHz)
E.3 (31, 32, 38 GHz)
E.6 (52 GHz)
E.7 (55 GHz)

3,5
(note 1)

3,5

28 56

E.5 (50 GHz)

3,5

28 -

E.6 (52 GHz)
E.7 (55 GHz)

28

4L

E.1 (23 GHz)
E.2 (26, 28 GHz)
E.3 (31, 32, 38 GHz)

14 28

28
(note 1)

56

14

28

E.6 (52 GHz)
E.7 (55 GHz)

3,5 7 14 28

56

14

28

Channel separation (MHz)

4H

E.1 (23 GHz)
E.2 (26, 28 GHz)
E.3 (31, 32, 38 GHz)

28

5A

E.1 (23 GHz)
E.2 (26, 28 GHz)
E.3 (31, 32, 38 GHz)

E.4 (23, 26, 28, 32,
38 GHz)

5B

E.1 (23 GHz)
E.2 (26, 28 GHz)
E.3 (31, 32, 38 GHz)

14

28

E.4 (23, 26, 28, 32,
38 GHz)

56

6A

E.1 (23 GHz)
E.2 (26, 28 GHz)
E.3 (31, 32, 38 GHz)

28

56

NOTE 1:

through the use of a more stringent adjacent channel interference requirement.

NOTE 2:

use of two 2 x STM-1 systems (ACCP or ACAP) on two separate 56 MHz channels that, due to spectrum availability, may not be adjacent.

NOTE 3:

These systems show a spectral efficiency which is ~1/2 of that achieved by conventional class 1 systems.

These class 2 (2 Mbit/s) in 3,5 MHz and class 4L (STM-0) in 28 MHz systems are more typical of class 1 (2 Mbit/s) and class 3 (STM-0) systems, however, they are justified

Each carrier is considered to be a separate 2 x STM-1 system. STM-4/4 x STM-1 applications, besides CCDP frequency reuse of ACCP, may be implemented through the
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E.3

Transmitter

E.3.1 General requirements

Table E.3: Transmitter requirements

. System System System System System
Requirements E1 E 2 E3 System E.4 System E.5 E6 E7
Maximum
transmitter power Clause 4.2.1
B =12 dB
Nominal +B (23, 26, 28 GHz
transmitter power _ T bands) _
tolerance B =+2dB +3_dB +B=+3dB +B =+3dB
(B dB) - (31, 32,38 GHz
bands)
Transmitter power
and frequency Clause 4.2.1
control
RF Spectrum mask RF spectral density mask in clause E.3.2
Discrete CW
components
exceeding the
spectrum mask Clause 4.2.5
and other spectral
lines
Spurious
emissions-external Clause 4.2.6
XX =£10 ppm
(class 2
Radio frequency iix iéx iéx iéx equipment) iéx iéx
tolerance +15 ppm | 20 ppm | +15 ppm +15 ppm iXX(Czlsszsolppm +15 ppm | +15 ppm
equipment)

E.3.2 RF spectrum masks

Spectrum masks are not inclusive of an alowance for radio frequency tolerance. Centre frequency fO identifies the
actua carrier frequency; the masks shall be extended up to 2,5 times the relevant CS of each system.

Tables E.4 to E6, with reference to the relevant generic mask specified in clause 4.2.4.1, show the offset frequency from
fO and attenuation of other discreet points on the spectrum mask.

NOTE:

In some cases the tables provide two options labelled as "unified" and "alternative"; the latter being the

one carried over from "historic" ENs now superseded, while the first derives from a more recent action of
overall rationalization and unification among the various bands, channel separation and spectral
efficiency classes.
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Table E.4: Limits of spectral power density for bands from 23 GHz to 28 GHz

System iﬁﬁﬁgﬁg Nominal bit rate Sgg;‘:‘art‘leo'n Mask reference | K1 f1 kK2 | f2 |k3| 3 |Ka| 4 |K5| 5 |Ke6| f6
clmes (Mbit/s) (MH?) shape @dB) | (MHz) | (dB) |(MH2)|(dB)|(MHz)|(dB)|(MHz)|(dB)|(MHz)|(dB)|(MHz)
2 (note) 3,5 1,3 2 2,3 4,3
2x2 3,5 1,4 2,8 3,5 7
8 7 2.8 5,6 7 14
2 2x8 14 Figure 4 +1 5.6 23 [112|-23] 14 |-45] 28
a4 28 (unified) 12,8 16,4 25 45
28 (alternative) 11 19 25 45
2 X 34 56 25,6 32,8 50 90
8 3,5 14 2.8 3,5 6,15
2x8 7 2.8 a0 |56 7 12,25
- 34 14 Figure 4 5.6 11,2 |-35| 14 |-50| 24,5
: 28 (alternative) 11,2 22,4 28 49
(23 GHz) AL 2 %34 28 (unified) o | 128 27 | 17 28 49
STML 56 (alternative) Figure 4 22,5 -30 33 |-35| 65 |-50| 74
Eo 56 (unified) Figure 4 25,6 27 34 |-35] 56 |-50] 98
(26 GH2) STM-0 (note) 28 Figure 5 75 10 | 10,5 |-30] 12,5 |-35] 22 |-50| 30
(28 GHz) STM-0 14 (ACAP) Figure 4 7 a0 |95 | g [ 18 | o245
2 x STM-0 28 (ACAP) Figure 4 14 19 28 49
4H 2 x STM-0 28 (ACCP) Figure 5 +1 12 10 15 |-33] 16,8 |-40| 35 |-50] 48,3
5A STM-1 28 Figure 6 +2 | 125 -10 15 |-32| 17 |-35] 20 |-45| 40 |-50] 47
34 7 3 3,625 3,875 4,25 10 11,75
5B 2 x 34 14 Figure 6 +2 6 10 [7,25|-32[7,75|-36| 85 |-45| 20 |-50| 23,5
STM-1 28 12 14,5 15,5 17 40 47
4 X5?<T3"\1_O/ 28 _ 12,5 15 17 20 40 47
6A ST Figure 6 +2 -10 -32 -35 -45 50
Tox 34 56 25 30 34 40 80 94
E4 5A 2 x STM-1 56 Figure 6 +2 25 -10 30 |-32| 34 |-35| 40 |-45| 80 |-50| 94
(23, 26 and 28 GHz) 5B 2 x STM-1 56 Figure 6 +2 24 -10 29 |-32| 31 |-36| 34 |-45| 80 |-50| 94

NOTE:

See also note 2 to table E.10.
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system | efficiency | bitrate | separation | reference | KL | | Ka | 2 | Ks | @8 | ka4 | @ | Ks | f5
class (Mbit/s) (MH2) shape (dB) | (MHz) | (dB) | (MHz) | (dB) | (MHz) | (dB) | (MHz) | (dB) | (MHz)
2 (note) 3,5 1,3 2 2,3 4,3
2x2 35 14 2,8 3,5 7
8 7 2.8 5,6 7 14
2 2x8 14 Figure 4 +1 5,6 -23 11,2 -23 14 -45 28
2 28 (unified) 12,8 16,4 25 45
28 (alternative) 11 19 25 45
2x34 56 25,6 32,8 50 90
8 35 14 2,8 3,5 5,25
2x8 7 2.8 30 5,6 7 10,5
34 14 Figure 4 5,6 11,2 14 21
28 (alternative) 11,2 22,4 -35 -45
E3 AL 234 28 (unified) ) 128 | -27 17 28 42
(31 GHz) STM-1 56 (alternative) | Figure 4 22,5 -30 33 65 71
(32 GHz) 56 (unified) Figure 4 25,6 -27 34 56 84
(38 GHz) STM-0 (note) 28 Figure 5 7,5 -10 10,5 -30 12,5 -35 22 -45 27,5
STM-0 14 (ACAP) . 7 9,5 14 21
2xSTM-0 | 28 EACAP) Figure 4 14 -30 19 -35 28 45 42
4H 2 x STM-0 28 (ACCP) Figure 5 +1 12 -10 15 -33 16,8 -40 35 -45 41,7
5A STM-1 28 Figure 5 +2 12,5 -10 15 -32 17 -35 20 -45 40
34 7 3 3,625 3,875 4,25 10
5B 2 x34 14 Figure 5 +2 6 -10 7,25 -32 7,75 | -36 8,5 -45 20
STM-1 28 12 14,5 15,5 17 40
4 Xsf(T&',\fl'O/ 28 _ 12,5 15 17 20 40
6A 8% STM-0/ Figure 5 +2 -10 -32 -35 -45
10 x 34 56 25 30 34 40 80
E.4 5A 2 x STM-1 56 Figure 5 +2 25 -10 30 -32 34 -35 40 -45 80
gg g:g 58 2 x STM-1 56 Figure5 | +2 24 -10 29 32 31 | -36 34 | -45 80
NOTE: See also note 2 to table E.10.
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E.3.2.2 Systems E.5, E.6 and E.7

Table E.6: Limits of spectral power density

system | officency | bitrate | separation |reference| KL | A | K2 | f2 [ oKks | g3 | ka4 | 4
class (Mbit/s) (MHz) shape (dB) (MHz) (dB) (MHz) (dB) | (MHz) | (dB) (MHz)
1 2 7 2,6 5,2 6,4 10,4
(see note 1) 2%x2 14 Figure 4 0 5,2 -25 10,4 -25 12,8 -45 20,8
8 28 10,5 19 24,5 35,5
E.5 1 2 3,5 Figure 4 0 1,3 -25 2,6 -25 3,2 -45 5,2
(50 GHz) 2x2 3,5 1,3 2,6 3,2 5,2
8 7 . 2,6 5,2 6,4 10,4
2 2x8 14 Figure4 1 0 5,2 25 10,4 2 g | P 20,8
34 28 10,5 19 24,5 35,5
1 (see note 1) 2 7 Figure 4 +1 3,3 -25 6,1 -25 6,8 -45 12,8
2 %2 7 3,3 6,1 6,8 12,8
1 > S 8 ;g Figure 4 +1 162 -25 ;}12 -25 ;g -45 ié
34 56 24 50 60 80
2 3,5 (note 2) 13 2 23 43
2x2 3,5 1,4 2,8 3,5 7
8 7 2,8 5,6 7 14
E6 2 2x8 14 Figure 4 +1 5,6 -23 11,2 -23 14 -45 28
; 28 (unified) 12,8 16,4 25 45
(52 GHz) 34 28 (alternative) 11 19 25 45
E7 2x34 56 _ 25,6 32,8 50 90
(55 GHz) 3 STM-0 28 Figure 4 +1 10,5 -30 18 -35 28 -45 33
8 3,5 14 2,8 3,5 5,85
2x8 7 2,8 30 5,6 7 11,67
34 14 Figure 4 +1 5,6 11,2 -35 14 -45 23,35
28 (alternative) 11,2 22,4
4L 2% 34 28 (unified) 12,8 27 17 28 46,7
STM-1 56 (alternative) Figure 4 +1 22,5 -30 33 -35 65 -45 75
56 (unified) Figure 4 +1 25,6 -27 34 -35 56 -45 84
STM-0 14 (ACAP) . 7 9,5 14 23,35
2 x STM-0 28 (ACAP) Figure 4 | +1 14 -30 19 -35 28 S 267
NOTE 1: These systems show a spectral efficiency which is ~1/2 of that achieved by conventional class 1 systems.
NOTE 2: See also note 2 to table E.10.
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E.4 Receiver

E.4.1 General requirements

Table E.7: Receiver requirements

Requirements Systems E.1,E.2and E.3 | SystemE.4 | Systems E.5,E.6 and E.7
Spurious emissions
P (external) Clause 4.3.1
BER as a function of RSL Table E.8a | Table E.8b | Table E.9
Co channel external and
adjacent channel Table E.10
interference sensitivity
Clause 4.3.4

CW spurious interference

E.4.2 BER as a function of Receiver input Signal Level (RSL)

The supplier shall declare the RSL threshold(s) (dBm) for the relevant BER values (i.e. 106 and 108 or 10-10), which
shall not be worse than the corresponding RSL upper bound values indicated in the tables E.8a, E.8b and E.9. The

declared Receiver Signal levels shall produce a BER of either < 106 or < 108 as required.

NOTE:

RSL values, evaluated for typical implementation practice, may be found in TR 101 854 [i.26]
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E.4.2.1 SystemsE.1l, E.2,E3andE.4

Table E.8a: BER performance thresholds for 23 GHz to 38 GHz bands (systems E.1, E.2 and E.3) (upper bound)

System > E.l E.2 E.3
Band > 23 GHz band 26 GHz and 28 GHz bands 31 GHz and 32 GHz band 38 GHz band
Spectrum Bit rate Channel RSL for BER | RSL for BER | RSL for BER | RSL for BER | RSL for BER | RSL for BER | RSL for BER | RSL for BER
efficiency class| (Mbit/s) |separation (MHz)| <10%(dBm) | <108 (dBm) | <106 (dBm) | <108 (dBm) | £10®(dBm) | <108(dBm) | £10%(dBm) | <108 (dBm)
2 3,5 (note) -86,5 -84 -85 -82 -84 -81 -82,5 -80
2x2 3,5 -83,5 -81 -82 -79 -81 -78 -79,5 -77
5 8 7 -80,5 -78 -79 -76 -78 -75 -76,5 -74
2x8 14 -77,5 -75 -76 -73 -75 -72 -73,5 -71
34 28 -74,5 -72 -73 -70 -72 -69 -70,5 -68
2x34 56 -71,5 -69 -70 -67 -68 -66 -67,5 -65
8 3,5 -76,5 -74 -76 -74 -75 -72 -72,5 -70
2x8 7 -73,5 -71 -73 -71 -72 -69 -69,5 -67
34 14 -70,5 -68 -70 -68 -69 -66 -66,5 -64
aL 2x34 28 -67,5 -65 -67 -65 -66 -63 -63,5 -61
STM-0 28 (note) -715 -69 -72 -70 -70 -67 -67,5 -65
STM-1 56 -66,5 -64 -67 -65 -65 -63 -62,5 -60
STM-0 14 (ACAP) -69,5 -67 -69 -67 -68 -65 -65,5 -63
2 x STM-0 28 (ACAP) -66,5 -64 -66 -64 -65 -62 -62,5 -60
4H 2 x STM-0 28 (ACDP) -66,5 -64 -66 -64 -65 -62 -62,5 -60
5A STM-1 28 -63 -61 -62 -60 -61 -59 -60 -58
34 7 —69 —67 —68 —66 —67 —65 —66 —64
5B 2x34 14 -66 -64 -65 -63 -64 -62 -63 -61
STM-1 28 -63 -61 -62 -60 -61 -59 -60 -58
oA 4 ES)(TM'O/ 28 -57 -55 -56 -54 -55 -53 -54 -52
8 x STM-0/
10 x 34 56 -54 -52 -53 -51 -52 -50 -51 -49

NOTE: See also note 2 to table E.10.

Table E.8b: BER performance thresholds for 23 GHz to 38 GHz bands (system E.4) (upper bound)

System > E.4
Band > 23 GHz band 26 GHz and 28 GHz bands 32 GHz band 38 GHz band
Spectrum Bit rate Channel RSL for BER| RSL for BER | RSL for BER | RSL for BER | RSL for BER | RSL for BER | RSL for BER | RSL for BER
efficiency class | (Mbit/s) |separation (MHz)|< 106 (dBm)| <108 (dBm) | <106 (dBm) | <108 (dBm) | <106 (dBm) | <108 (dBm) | £10%(dBm) | <108 (dBm)
5A 2 x STM-1 56 (ACAP)
5B 2 x STM-1 | 56 (ACCP/CCDP) -9 -7 -8 -6 -7 -5 -56 -4
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E.4.2.2 Systems E.7, E.5 and E.6

Table E.9: BER performance thresholds for 50 GHz to 55 GHz (systems E.7, E. 5 and E.6)
(upper bound)

System E.5 E.6 and E.7
Band 50 GHz 52 GHz and 55 GHz
Spectrum | gy oo | Channel | RSLfor BER<10® | og) ¢ BER <10 | RSL for BER <108
efficiency (Mbit/s) separation (dBm) (dBm) (dBm)
class (MHz) (note 1)
1 2 7 -72 -80,5 -78
(note 2) 2x2 14 -69 - -
8 28 -66 - -
2 3,5 -78 - -
2x2 7 - -80,5 -78
1 8 14 - -77,5 -75
2x8 28 - -74,5 -72
34 56 - -71,5 -69
2 3,5 (note 3) - -80,5 -78
2x2 3,5 -75 -77,5 -75
5 8 7 -72 -74,5 -72
2x8 14 -69 -71,5 -69
34 28 -66 -68,5 -66
2x34 56 - -65,5 -63
3 STM-0 28 - -65,5 -63
8 35 - -70,5 -68
2x8 7 - -67,5 -65
34 14 - -64,5 -62
4L 2 x 34 28 - -61,5 -59
STM-1 56 - -60,5 -58
STM-0 14 (ACAP) - -63,5 -61
2 x STM-0| 28 (ACAP) - -60,5 -58
4H 2 x STM-0| 28 (ACDP) - -60,5 -58
NOTE 1: For system E.5, only the RSL for BER = 107 is standardized; however, in a previously published EN
these systems were also required to meet a specific RSL for BER < 1073, which were set 3 dB lower
than the RSL for BER < 1076. This information may be used for deriving a typical RSL versus BER
curve.
NOTE 2: These systems show a spectral efficiency which is ~1/2 of that achieved by conventional class 1
systems.
NOTE 3: See also note 2 to table E.10.
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E.4.3 Co-channel "external" and adjacent channel interference

sensitivity

The limits of Carrier to Interference ratio (C/1) in case of co-channel and adjacent channel interference shall be asin
table E.10, giving maximum C/I values for 1 dB and 3 dB degradation of the RSL limits declared for BER < 106 in

clause E.4.2.
Table E.10: Co-channel and adjacent channel interference sensitivity
C/I for BER £ 106 RSL degradation of 1 dB or 3 dB
Co-channel Adjacent channel
interference interference
Spectrum Nominal Channel
efficiency System bit rate | separation 1dB 3dB 1dB 3dB
class (Mbit/s) (MHz)
1 E.5 E.6, E.7 2 7 23 19 0 -4
2 %2 14 23 19 0 -4
(note 1) ES 8 28 23 19 0 2
E.5 2 3,5 23 19 0 -4
2x2 7 23 19 0 -4
1 8 14 23 19 0 -4
E.6, E.7 2x8 28 23 19 0 -4
34 56 23 19 0 -4
E.1,E.2,E.3,E6, E7
(note 2) 2 3,5 23 19 -3 -7
2x2 3,5 23 19 0 -4
2 E.1,E.2, E.3 8 7 23 19 0 -4
E.5 E.6,E.7 2x8 14 23 19 0 -4
34 28 23 19 0 -4
E.1,E.2,E.3,E.6 2x34 56 23 19 0 -4
3 E.6, E.7 STM-0 28 23 19 -1 -5
8 3,5 30 26 -1 -5
2x8 7 30 26 -1 -5
34 14 30 26 -1 -5
aL SLeaEs 2x34 28 30 26 1 5
’ STM-1 56 30 26 -1 -5
STM-0 14 (ACAP) 30 26 -1 -5
2 x STM-0| 28 (ACAP) 30 26 -1 -5
E.1, E.2, E.3 (note 2) STM-0 28 30 26 -10 -13,5
4H E.1,E.2, E3 2x STM-0| 28 (ACCP) 30 26 -6 -9,5
5A E.1,E.2, E.3 STM-1 28 37 33 +3 -1
E.4 2 x STM-1 56 37 33 +3 -1
34 7 37 33 -3 —7
5B E.1,E.2,E3 2x34 14 37 33 -3 -7
STM-1 28 37 33 -3 -7
E.4 2 x STM-1 56 37 33 -3,5 -7,5
ST 28 41 38 10 7
6A E.1,E.2,E3 8% STM-0/
10 x 34 56 41 38 10 7
NOTE 1: These systems show a spectral efficiency which is ~1/2 of that achieved by conventional class 1 systems.
NOTE 2: These class 2 (2 Mbit/s) in 3,5 MHz and the class 4L (STM-0) in 28 MHz are more typical of a class 1 (2 Mbit/s)

and class 3 (STM-0) systems, however, they are justified by the use of a more stringent adjacent channel
interference requirement.
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Annex F (normative):
Transmission of packet data and combinations of other
signals in bands from 3 GHz to 55 GHz

F.1 Introduction

This annex provides the conditions under which the existing PDH/SDH specifications can be used for systems with
traffic interface combinations other than those mentioned in the PDH/SDH specifications when mapped into proprietary
transport modules (i.e. not mapped into conventional standardized PDH or SDH transport modules).

F.2 General characteristics

F.2.1 Frequency characteristics and channel arrangements

The equipment shall operate on frequency bands and channels arrangements in accordance with information provided in
the relevant annexes.

F.2.2 Transmission capacities

It isrecognized that equipment transmitting flexible packet data (e.g. Ethernet signals) offers the user benefits that goes
beyond the mere spectrum efficiency. For this reason and due to the fact that Ethernet interfaces

(e.g. 10/100/1 000 baseT) hardly fit in the conventional PDH/SDH hierarchies, a sensible relaxation of the permitted
minimum RIC isjustified.

For assessing such equipment against essential parameters under article 3.2 of R& TTE Directive [1], it is necessary to
select the set of equipment characteristics relevant to the channel separation and the equipment classes of an equivalent
PDH/SDH rate for the same frequency band from the referenced annexes A to E of the present document. In order to
facilitate spectral efficiency, the selection shall be made by comparing the minimum required Radio Interface
Capacities (RIC) with those conventional PDH/SDH rates defined in table F.1.

Only systems with RIC equal to or higher than the minimum RIC in table F.1 may, therefore, adopt in the assessment
the equivalent PDH/SDH equipment characteristics (for the same channel separation and equipment class).

It should also be noted that regulating only the minimum RIC the actual system may fulfil requirements for more than
one class, provided that they are capable of meeting al the requirements, e.g. the two different spectrum masks. The
supplier may choose which class to declare.

Table F.1: Applicable PDH/SDH specifications for accumulated capacities
using a combination of interfaces

Equivalent PDH/SDH rate (Mbit/s) Minimum applicable RIC (Mbit/s)

2,048 1,3

N x 2,048 N x 1,35
8,448 5,5

N x 8,448 N x 5,55
34,368 22,2
STM-0 33,3

N x 34,368 N x 22,2

N x STM-0 N x 33,3
STM-1 100

N x STM-1 N x 100
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F.3  System parameters

There are no essential regquirements under the R& TTE Directive [1] specific to radio systems with packet data
interfaces.

All radio requirements shall be taken from an appropriate PDH or SDH specification as defined in table F.1. This clause
describes how to apply the appropriate PDH/SDH specification to a radio system with a combination of interfaces.

The supplier shall declare the Radio Interface Capacity (RIC). The Radio Interface Capacity (RIC) must exceed the
minimum RIC given in table F.1 to allow the application of a specific PDH/SDH annex.

In addition, the Network I nterface Capacity (NI1C) must be equal to or exceed the Radio Interface Capacity (RIC) to
allow application of a specific PDH/SDH annex from table F.1.

F.3.1 Transmitter

All requirements, defined in the annex and selected according table F.1, are applicable to the same channel separation
for the same class of equipment.

F.3.2 Receiver

All requirements, defined in the annex selected according table F.1, are applicable with the same channel separation for
the same class of equipment provided that BER tests may be substituted by the equivalent FER as defined in
clause F.3.3.

F.3.3 FER as a function of BER

In the event that no PDH/SDH interface is available at base band level (reference points X, X' of figure 1 of

EN 302 217-1[6]), and no other mean (even proprietary ones) are possible for atrue bit-to-bit error count at reference
point X, this clause describes how to trandate the BER requirements from the PDH/SDH specification to verify
compliance of the radio system when such a combination of interfaces includes (as a minimum) an Ethernet interface.

The supplier shall describe how to load the system with the Radio Interface Capacity (RIC), possibly using multiple
interfaces. The error rates specified in the PDH/SDH specification shall be met on al traffic loading the system. The
traffic may contain combinations of PDH, SDH, packet data or other signals. For Ethernet interfaces, the BER
requirements in the PDH/SDH standard shall be converted to FER requirements using table F.2 (based on 64 octet
frames).

Table F.2: Conversion between Bit Error Rate (BER) and Frame Error Rate (FER)

BER FER
106 5x 104
108 5x 106
1010 5x 108
1012 5 x 1010

Automatic Repeat Request (ARQ) algorithms may also be used as an error correction method.

Additional information with respect to the derivation of the BER/FER relationship and testing examples may be found
inannex G of EN 302 217-2-1[i.24].

In the event that an Ethernet interface is not offered, but other standardized interfaces are used, the supplier shall declare
an equivalent conversion table supported by technical evidence (of its appropriateness).
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Annex G (normative):
Test report in relation to flexible systems applications

G.1  Wide radio-frequency band covering units

Even if radio frequency front-ends for DFRS are commonly designed for covering all or part(s) of the possible
operating channels within a specific radio frequency channel arrangement, egquipments can provide single radio
frequency channel operation (e.g. when the RF duplexer filters are tuned to a specific channel) or offer awider
operating frequency range (e.g. wide-band RF duplexer and frequency agility through the use of a RFC function. Ease
of deployment and spare parts handling by operators with large networks s facilitated where more than one channel is
assigned).

The equipment shall comply with all the requirements of the present document at any possible operating frequency.

The tests, carried out to generate the test report and/or declaration of conformity, required to fulfil any conformity
assessment procedure with respect to the R& TTE Directive [1], shall be carried out in the following way:

1) Inthe case of equipmentsintended for single channel operation, the test report shall be produced for one radio
frequency channel arbitrarily chosen by the supplier (see figure G.1).

2) Inthe case of equipmentsintended for covering an operating frequency range, the test report shall be
produced:

- on the transmitter side, for the lowest, intermediate and highest possible radio frequency channel within
that operating frequency range (see figure G.2);

- on the receiver side, for the lowest, intermediate and highest possible radio frequency channel within that
operating frequency range only for Spurious emissions - external and BER as a function of RSL
parameters. Other essential parameters on receiver side have to be tested for the intermediate radio
frequency channel only.

3) Itisnot required that all the tests, required for the test report, are made on the same sample of equipment and
at the same time; provided that the test report includes all of the tests required by the present document, each
test may be made on different samples of the same equipment, at different channel frequencies or frequency
ranges and at different times (see note).

NOTE: It should be noted that, in principle, al tests are carried on the same equipment in a single test session.
However, the allowance for different test sessions and equipment under test is made to cope with
unpredictable events (e.g. equipment or test instruments failure during the tests, not immediately
repairable) or for future revision of the present document that might introduce new or different
reguirement due for additional tests report. In any case this allowance is not intended as a possibility to
overcome failed tests without corrective actions.

When applicable the following additional provisions apply to the production of atest report:

. In the case of equipments covering aradio frequency channel arrangement with more than one operating
frequency range, the test report shall be produced for one of the operating frequency ranges arbitrarily chosen
by the supplier, using the above procedures for equipments intended for single channel operation or for
covering an operating frequency range (see figure G.1).

. In the case of equipments designed to cover, with the same requirements under the same ETSI standard, a
number of fully or partially overlapping recommended and/or national radio frequency channel arrangements,
similarly established across contiguous radio frequency bands allocated to the Fixed Service, the test report
shall be produced for one radio frequency channel arrangement arbitrarily chosen by the supplier, using the
above procedures for equipments intended for single channel operation or for covering an operating frequency
range (seefigures G.1 and G.2).
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G.2  Multirate/multiformat equipment

DFRS equipments can be designed either for a unique payload and modulation format (Single-mode systems) or for
covering anumber of different payload-rates ("multirate” systems as defined in EN 302 217-1 [6]) or different
modulation formats (i.e. different equipment classes) or different error correction codes transmitted, through software
presettings or protocols, over anumber of different channel separations.

In the latter case, within a certain ChS, the payload and modulation presettings may offer static operation over different
payload/modulation (Preset-mode systems) or dynamic operation changing payload/modul ation (Mixed-mode systems)
according network requirements (e.g. propagation variations).

For preset-mode systems the equipment shall comply with al the requirements of the present document at any possible
combination of operating payload, modulation and codes declared.

The tests, carried out to generate the test report and/or declaration of conformity, required to fulfil any Conformity
assessment procedure with respect to the R& TTE Directive [1], shall be carried out for transmitting phenomena (see
clause 4.2) at any possible bit rate and modulation format, while receiving phenomena (see clause 4.3) shall be tested
only at the lowest and the highest bit rate for any modulation format.

Mixed-mode systems, besides specific Dynamic Change of Modulation Order test referred in clause 5.2.7, are to be
tested, for each reference-mode offered only (see note), as preset-mode systems (i.e. dynamic operation in mixed-mode
systems shall be disabled for all other tests).

NOTE: Mixed-mode systems might use a number of modes (e.g. BPSK/4/16/32/64/128/256 QAM) in dynamic
operations but, for technical/operational convenience only few modes might be available as "reference”
(e.g. only 4/16/128 QAM may find suitable assessment characteristics in the present document);
therefore, only the latter ones are relevant for static (preset-mode like) operation conformance test.

G.3 BER measurement in a SDH multi-interface,
multi-carrier system

This clause deals with systems that either have STM-4 or several STM-1 interfaces, two RF carriers (2 x STM-1 each)
or acombination of these characteristics. In order to keep the requirements set out in the standard aligned with single
carrier single interface standards, there is a need to modify the basic requirements according to the system type. BER
and performance measurements need to take into consideration the system type and configuration. The purpose of this
annex isto provide guidance for measurement and planning of these systems.

G.3.1 Case 1: multi-interface 2 x STM-1/single carrier or
multi-interface, 4 x STM-1/two-carrier systems where each
STM-1 payload is transmitted on one carrier only

Test equipment will be connected to one of the STM-1 interfaces. The resulting BER shall comply with the
requirements in the standard.

Since each STM-1 signal is transmitted on one single carrier, al measurements of performance are in general identical
to other single interface, single carrier systems.

ETSI



75 Final draft ETSI EN 302 217-2-2 V1.3.1 (2008-12)

G.3.2 Case 2: single interface, STM-4/two-carrier system

Test equipment will be connected to the STM-4 interface. The resulting BER shall comply with the requirementsin the
standard as described in table G.1.

Table G.1: BER for single interface STM-4/two carrier system

Clause Measurement Test method BER requirement
4.3.2 BER vs. RSL Both carriers As specified
Simultaneously
External Co-channel |The RSL is set on both carriers at  |As specified
433and |and adjacent the 106 threshold, as specified in
434 channel Interference |clause 5.5.1. The interferer and the
1 dB (3 dB) degradation is applied
to one carrier only

G.3.3 Case 3: multi-interface 4 x STM-1/two-carrier system where
each STM-1 payload is transmitted on both carriers

Test equipment will be connected to one of the STM-1 interfaces. The resulting BER shall comply with the
requirements in the standard as described in table G.2.

Table G.2: BER for multi-interface 4 x STM-1/two carrier system

Clause Measurement Test method BER requirement
4.3.2 BER vs. RSL Both carriers As specified
Co-channel and The RSL is set on both carriers at the 106 As specified (see note).
4.3.3and |adjacent channel |threshold, as specified in 5.5.1. The interferer, |[Compliance to the limits
4.3.4 Interference together with the 1 dB (3 dB) degradationis  |shall be guaranteed
applied on one carrier at a time, on both during both
carriers (two measurements) measurements
NOTE:  The 10 threshold degradation shall be obtained as a sum, on the same STM-1 interface, during
the two measurements, therefore the BER limits shall be modified accordingly (e.g. twice 5 x 10”7
instead of 1 x 10°). For planning purposes, please note that if there is interference on both
carriers, the resulting BER will be 1 x 106,
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Annex H (normative):
HS Requirements and conformance Test specifications
Table (HS-RTT)

The HS Requirements and conformance Test specifications Table (HS-RTT) in table H.1 serves a number of purposes,
asfollows:

. it provides a statement of all the essential requirementsin words and by cross reference to (a) specific clause(s)
in the present document or to (a) specific clause(s) in (a) specific referenced document;

. it provides a statement of all the test procedures corresponding to those essential requirements by cross
reference to (@) specific clause(s) in the present document or to (a) specific clause(s) in (a) specific referenced
document(s);

. it qualifies each requirement to be either:
- Unconditional: meaning that the requirement appliesin all circumstances; or

- Conditional: meaning that the requirement is dependent on the manufacturer having chosen to support
optional functionality defined within the schedule.

. in the case of Conditional requirements, it associates the requirement with the particular optional service or
functionality;

e itquadlifieseach test procedure to be either:

- Essential: meaning that it isincluded with the Essential Radio Test Suite and therefore the requirement
shall be demonstrated to be met in accordance with the referenced procedures,

- Other: meaning that the test procedure isillustrative but other means of demonstrating compliance with
the requirement are permitted.
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Table H.1: HS Requirements and conformance Test specifications Table (HS-RTT)

Harmonized Standard EN 302 217-2-2

The following requirements and test specifications are relevant to the presumption of conformity

under article 3.2 of the R&TTE Directive

Requirement Requirement Conditionality Test Specification
No Description Reference: u/C Condition E/O Reference:
Clause No Clause No
(see note)
1 Transmitter power 4.2.1 U E 5.2.1
2 Transient behaviour of the transmitter - Only applies if E
Automatic Transmit Power Control (ATPC) 42211 C ATPC fitted 52211
3 Adjacent channel power - Remote Transmit Only applies if E
Power Control (RTPC) 42212 C RTPC fitted 52212
4 Transient behaviour of the transmitter - Only applies if E
Remote Frequency Control (RFC) 4222 c RFC fitted 52213
5 Transmitter power tolerance 4.2.3 U E 5.2.3
6 Adjacent channel power - Spectrum mask  (4.2.4 U E 5.2.4
7 Adjacent channel power - Discrete CW E
components exceeding the spectrum mask [4.2.5 U 5.25
limit
8 Spurious emissions 4.2.6 U E 5.2.6
9 Only applies to E
Dynamic change of modulation order 4.2.7 C mixed-mode 5.2.7
systems
10 Frequency error/stability 4.2.8 U E 5.2.8
10 Off-axis EIRP density - Radiation Pattern 441 C Only applies to E 541
Envelope (RPE) o systems with o
11 Antenna gain 4.4.2 C integral E 5.4.2
12  |Antenna Cross-Polar Discrimination 4.43 C antennas E [543
13 Spurious emissions 4.3.1 U E 5.3.1
14 IIZI\E/; as a function of receiver input signal 432 U E 532
15 Co-channel interference sensitivity 4.3.3 U E 5.3.3
16 |Adjacent channel interference sensitivity 4.3.3 U E |[5.33
17 CW Spurious interference U E
(Blocking or desensitization inc. duplex) 434 534
Key to columns:
Requirement:
No A unique identifier for one row of the table which may be used to identify a requirement or
its test specification.
Description A textual reference to the requirement.

Clause Number

document is referenced explicitly.

Requirement Conditionality:

u/iC

Condition

requirement which is classified " conditional ™.

ETSI

Identification of clause(s) defining the requirement in the present document unless another

Indicates whether the requirement is to be unconditionally applicable (U) or is conditional
upon the manufacturers claimed functionality of the equipment (C).

Explains the conditions when the requirement shall or shall not be applicable for atechnical
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Test Specification:

E/O Indicates whether the test specification forms part of the Essential Radio Test Suite (E) or
whether it is one of the Other Test Suite (O).

NOTE: All tests whether "E" or "O" are relevant to the requirements. Rows designated "E" collectively make up
the Essential Radio Test Suite; those designated "O" make up the Other Test Suite; for those designated
"X" there is no test specified corresponding to the requirement The completion of al tests classified "E"
as specified with satisfactory outcomesis a necessary condition for a presumption of conformity.
Compliance with requirements associated with tests classified "O" or "X" isanecessary condition for
presumption of conformity, although conformance with the requirement may be claimed by an equivalent
test or by manufacturer's assertion supported by appropriate entries in the technical construction file.

Clause Number Identification of clause(s) defining the test specification in the present document unless
another document is referenced explicitly. Where no test is specified (that is, where the
previousfield is"X") thisfield remains blank.

ETSI



79 Final draft ETSI EN 302 217-2-2 V1.3.1 (2008-12)

Annex | (informative):
Spectrum mask requirements when power control (ATPC
and/or RTPC) or mixed-mode operation are concerned

It isworth explaining that, in most practical applications, ATPC and RTPC are redlized by a single function SW
programmable system; therefore it is the supplier that should declare how the available range of attenuation should be
subdivided (and possibly limited) in order to meet the requirements described below.

.1 ATPC impact

Among other, more stringent, requirement, set out in EN 302 217-2-1 [i.24] as "non essential” to fulfil article 3.2 of
R&TTE Directive[1], figure 1.1 clarifies the technical background for the ATPC minimum requirements that are
considered "essential" (see note).

NOTE: Clause4.2.2.1.1 states that " The equipment shall comply with the requirements of spectrum masksin
clause 4.2.4 with ATPC operating in the range between " maximum nominal power” and "maximum
available power" including the attenuation introduced by the RTPC function (if any)".

The Rationale for the requirement is that while the mask is a"relative attenuation”, the actual interference potential is
given by the absolute power spill-over into adjacent channels. Therefore the NFD should be guaranteed when
transmitters operate at maximum nominal power or in the overdrive region (i.e. when maximum absol ute power is
produced in adjacent channels), which are the conditions commonly used for frequency planning. In al lower power
conditions, even where the NFD may be degraded by the (apparent) increase of the noise floor (due to the actual drop in
carrier power), resulting in the mask level being exceeded (see figure I.1), however the absolute interference power on
adjacent channels will in any case be egqual to or less than that used for planning (i.e. the planned C/1 on adjacent
channels will not be exceeded).

Systemswith 3 dB difference

between 1 dB and 3dB RSL \ : . Max available power (overdrive)
degradation ;! s N

Max nominal power
(stable power with ATPC excluded)

ATPC “down range”

Intermediate levels
(ATPC operating)

Minimum power
(ATPC operating)

Mask to be met in the range
“maximum nominal” to
“maximum available” power

-t

Mask not to be met in the range from
“maximum nominal” to “minimum” power

Figure I.1: Relationship between spectrum mask requirement and ATPC operation
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However, it hasto be considered that, besides the inter-system operation guaranteed by the above behaviour of the
equipment, there is an intra-system constraints for maintaining a suitable RBER that should be taken into account in the
system design; under ATPC operation, the "noise floor" of the emission should remain sufficiently low for maintaining
asignal to noise ratio (S/N) suitable for RBER fulfilment. That S/N would depend on the proprietary implementation;
however, a conservative indication may be drawn assuming that the ratio between the in-band power density and the
noise density ("transmitter S/N") should be:

Transmitter S/N (dB) > (Cochannel C/l @1dB) + (RSL @RBER - RSL @BER10®)
Where:
Cochannel C/I@1dB is defined in clause 4.3.3 and specified in relevant annexes.

The factor (RSL@RBER - RSL @BER1076) is defined as< 10 dB in clause 6.5.1 of EN 302 217-2-1[i.24].

.2 RTPC Impact

It should be considered that, when RTPC is used as aternative for conventional RF attenuators (used in the past for a
similar purpose) for setting the maximum power established in the network when planning for each single link (PP) or
each cell (in Multi-Point (MP) applications) in order to restrict inter-system interference into other links/cells (of other
operators only), the NFD should be maintained (because it is used for frequency planning and associated with a rated
power). Therefore the mask should be met throughout the operating range offered (supplier should limit the range of
RTPC accordingly).

However, there are differences between PP and MP to be taken into account:

a) PP:RTPC (if any) isused only for inter/link interference and link-budget balancing; therefore the above
statement appliesto all RTPC systems.

b) MP: RTPC (if any) might be used for two different purposes:

bl) For inter-operatorsinterference balancing (in particular but not limited to master stations); in this
application it is similar to the PP one, therefore the same concept applies (mask should be met) (see note).

b2) For intra-system power balancing of terminal stations close to the central station or for the shortest hops
in Mesh architectures. In this case the masks do not need to be met because it is an intra system issue
(interference balancing with other operatorsis done by taking account of the power levels associated with
the most distant TSs).

NOTE: Rationaeisthat some CEPT SE19 recommendations and coexistence reports are made assuming a
certain values of NFD for defining the guard-band. However, in cases when block-mask is defined, thisis
no longer necessary (e.g. in 40 GHz band). It should also be noted that no specific differencein this
concept isidentified between P-MP and Mesh architecture.

In conclusion, in MP systems, the RTPC should be subdivided in the supplier declaration in two different ranges (b1
and b2 above) and the mask should be met only in range b1l.

ETSI



81 Final draft ETSI EN 302 217-2-2 V1.3.1 (2008-12)

1.3 Mixed-mode operation impact

1.3.1 Basic concepts

When assigned aradio frequency channel of a certain width over alink of defined length, the use of adaptive
modulation (mixed-mode) in PP links can, in principle, while occupying the same channel, offer more efficient
operative conditions dictated by two different optional objectives:

a) Theincrease the available capacity over the same radio frequency channel, during period with favourable
propagation conditions, by the use of modulation formats higher than that used for defining the link budget and
related frequency co-ordination constraints at the conventional availability objective (e.g. 99,99 %).
Maintaining symbol rate about the same, this will result in the same channel occupancy and in a higher
capacity even if with lower availability (according the statistic of propagation phenomena, multipath or rain)
due to reduced link budget (according the higher BER threshold and reduced TX power for improving
linearity).

EXAMPLE: On alink designed and frequency co-ordinated for the 99,99 % availability for 'K' Mbit/s capacity
with 4QAM format, the system, maintaining the same symbol-rate, will also operate for:

#  '2*K' Mbit/s capacity with 16 QAM format for lower time % due to the ~10 dB reduction in link budget
(i.e. ~6 dB SIN and ~4dB TX back-off) resulting, in Rayleigh multipath propagation, in ~99,9 %.

#  '3*K' Mbit/s capacity with 64 QAM format or '4*K" Mbit/s capacity with 256 QAM for even lower time
%, due to the ~8 dB or ~ 15 dB further reduction in link budget (as a mixture of consequent S/N increase
and TX back-off).

b) Toincreasethe availability of a smaller portion of the capacity, during period with very unfavourable
propagation conditions, by the use of modulation formats lower than that used for defining the link budget and
related frequency co-ordination constraints at the conventional availability objective (e.g. 99,99 %). This will
result in lower capacity with higher availability (according the statistic of propagation phenomena, multipath
or rain) due to enhanced link budget (according the lower BER threshold and, asfar as possible, TX power
increase consequent to reduced linearity requirement).

EXAMPLE: On alink designed and frequency co-ordinated for 99,99 % availability for 'K' Mbit/s capacity and
64QAM format, the system, maintaining the same symbol-rate, will also operate for:

#  '2/3*K' Mbit/s capacity and 16 QAM format for higher time % due to the increase in link budget
(i.e. ~6 dB SIN and, if possible, ~4dB TX back-off) resulting, in Rayleigh multipath propagation, in
~99,999 %.

#  '1/3*K' Mbit/s capacity and 4 QAM format for an even higher time %, due to the further increase in link
budget (as a mixture of consequent S/N increase and, if possible, TX back-off).

Intermediate situations are possible; e.g. the link designed and co-ordinated with 16 QAM format might dynamically
change to 64 QAM or higher for objectivesin option @) and to 4 QAM or lower for objectivesin option b).

It isto be noted that go and return channels may operate independently, being driven by different propagation situation;
therefore TX and RX modulation formats, at a certain time, may not be the same.

In addition, it should be noted that mixed-mode systems will likely need highly reliable exchange of information
between TX and RX, necessary for managing the change of format dynamically with propagation. For this purpose, it
might be advisable that service channels for internal system management (e.g. within the headers of the radio frame,
similarly to preamblesin PMP systems) are always transmitted with symbols of the less sensitive format (e.g. 4QAM or
even BPSK) even when the remaining radio frame (payload) is transmitted with symbols of higher order formats.
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Implications on frequency co-ordination and possible
regulatory background (licensing and fee)

However, the possible operative conditions described above, which in general implies from time to time the change of
modulation format and TX output power, when applied on link by link frequency coordinated bands, should consider
the constraints deriving from the licensed use of the spectrum.

These constraints are consequence of three possible reasons:

1)

2)

3)

Frequency coordination is made on the basis of system parameters (i.e. TX spectrum mask and RX sensitivity)
in afixed size radiofrequency channel; therefore, while changing format and power, the system should not
worsen the coordination assumptions (i.e. those of the reference mode) for not impairing coordination
assumptions. However, different considerations are applicable to TX and RX parameters:

- TX emission should not exceed that of the reference mode for not exceedingly affect neighbour systems
in same or adjacent channels.

- Recelver sensitivity to interference of different modulation formatsis not anissue in PP links
coordination (provided that noise figure is kept constant) because it is made on the basis of fixed channel
separation and of a constant limited amount of interference (e.g. as defined in ECC/REC 01-05 for 'x' dB
constant degradation of the noise floor on noise-limited links) from interfering channelsinto afixed
receiver bandwidth designed for that radio frequency channel. Therefore, whichever is the system mode
of the receiver, the originally planned threshold degradation for the reference mode will remain
unchanged for all modes.

In some cases and for some valuable bands, administrations might require a minimum spectral efficiency
(e.g. minimum 16 states formats).

In some cases, the national administrative policy might foresee licensing fees depending also on the carried
payload.

For suitably responding to these constraints, while leaving operative flexibility to the operator, the mixed-mode system
operations should:

Belicensed (i.e. in term of system and link parameters), in a fixed width radio frequency channel, for the
format and capacity identified by the reference-mode (system type), with the desired "reference availability
objective’ (i.e. the typical 99,99 % or any other generally used by the administration concerned for the
frequency coordination).

Beleft free, by licensing conditions, of using more complex formats and higher capacity, provided that they do
not exceed the "reference mode" spectral emission, in term of both output power density and spectrum mask
and (e.g. asin the 4 QAM "reference format" example shown in figure 1.2) (see note).

Be left free, by licensing conditions, of using less complex formats and lower capacity, provided that they do
not exceed the "reference mode" spectral emission, in term of spectrum mask and output power density
(e.g. asinthe 16 QAM "reference format™ example shown in figure 1.3) (see note).

Preventively agree, with the administration concerned, license fee implication, if any, related to variable
payload capacity.

Mixed-mode-mode systems should also respect additional requirements deriving from the dynamic change of
modulation order (see clause 4.2.7).

In mixed-mode operation, the RSL thresholds for transitions among different modes of operation are defined as
appropriate by manufacturer or operators independently from the BER thresholds defined in clause 4.3.2 for
the assessment of article 3.2 of the R& TTED [1].

NOTE: Inlinewith the current provisions for ATPC operation, when actually operating in the reference mode,

the output power density, with the agreement of administration, might slightly increase, with respect to
the "reference mode" due to ATPC operation in overdrive conditions, provided that its relevant spectrum
mask is not exceeded (see annexes |.1 and G of EN 302 217-2-1 [i.24]); this would generally happen for a
time percentage less than that of the planning availability conditions (e.g. less than 0,01 % of the time).
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Impact on article 3.2 "essential" parameters and operating
conditions

From the discussion in previous clauses, for being capable of responding to the above mentioned licensing constraints,
the introduction of mixed-mode (adaptive) systems within the frame of the present document needed a specific set of
parameters related to R& TTED [1] article 3.2 "essential requirements”.

These requirements may be summarized as follows:

1)

2)

3)

Asfor any multirate/multiformat equipment, in the scope of the present document, mixed-mode systems should
demonstrate of being capable of respecting al requirements for each of the rate/format offered

(i.e. mixed-mode systems are tested as preset-mode systems). In thisway it is ensured that the any selected
"reference mode" (equipment class) can be singularly satisfied (see note).

A specific set of presettings in term of matching payload capacity, modulation format and transmit power
(including RTPC/ATPC operations) is defined and assessed so that, within alicensed constant channel
bandwidth and whichever is the instantaneously used mode (format), the TX spectrum mask, will not exceed
that of the "reference-mode” equipment class, as defined in the present document, among any possibly
declared ones (which will be used for the link-by-link frequency coordination/licensing process) (see note).

Ensure that requirement 2) above is respected also during dynamic transitions between different modes. A
specific requirement and conformance test, has been introduced.

NOTE: According requirement 2, mixed-mode systems, when in operation, do not need to meet all spectrum mask

requirementsin 1, which are tested for R& TTED [1] article 3.2 conformance purpose only; from the
technical co-ordination point of view, only that of the "reference-mode" equipment class should be
respected. Licensing fees, possibly related to system capacity, are not in the scope of the present
document, but are responsibility of national administrations.
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Annex J (informative):

Typical interference sensitivity behaviour for frequency
planning purpose

In annexes B to E, for conformity assessment and declaration, the requirements for co-channel and adjacent channel(s)
are limited to discrete guaranteed points at 1 dB and 3 dB degradation of the RSL for BER < 1076,

Figure J.1 showsthe typical behaviour for intermediate points which can be used for frequency planning purpose. Two
different plots are given that are dependant on the difference between 1 dB and 3 dB RSL degradation.

Receiver Input Level at Reference Point B or C
relative to BER £ 10 threshold (X dBm)

BER £10°
z )
X+3dB =
~— \\
. T
—
X+1 dB ~ = £‘=
—
X dBm
Y+5 dB Y+4 dB Y+3 dB Y+2 dB Y+1dB Y dB Y-1dB
C/l for Y = Cll for
3dB RSL 1dB RSL
degradation degradation

Cll referred at point B or C (dB)

Systemswith 3 dB Systems with 4 dB

difference between difference between

1dB and 3dB RSL 1dB and 3dB RSL
degradation degradation

Figure J.1: Interference threshold degradation versus C/I (typical behaviour)
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Annex K (informative):
The EN title in the official languages

The enlargement of the European Union (EU) resulted in a requirement from the EU for alarger number of languages
for the trandation of the titles of Harmonized Standards and mandated ENs that are to be listed in the Official Journal to
support the implementation of this legislation.

For this reason the title translation concerning the present document can be consulted via the e-approval application.
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Annex L (informative):
Bibliography

. ERC/DEC(00)07: "ERC Decision of 19 October 2000 on 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)".

. ETSI EN 302 217-3: "Fixed Radio Systems; Characteristics and requirements for point-to-point equipment and
antennas; Part 3: Harmonized EN covering essential requirements of Article 3.2 of R& TTE Directive for
equipment operating in frequency bands where no frequency co-ordination is applied”.

. ETSI EN 302 217-4-1: "Fixed Radio Systems; Characteristics and requirements for point-to-point equipment
and antennas; Part 4-1: System-dependent requirements for antennas’.

. Council Directive 73/23/EEC of 19 February 1973 on the harmonization of the laws of Member States relating
to electrical equipment designed for use within certain voltage limits (LV Directive).
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