ETSI TR 101 036-1 vi1.3.1 (2002-08)

Technical Report

Fixed Radio Systems;

Generic wordings for standards on

DFRS (Digital Fixed Radio Systems) characteristics;
Part 1. General aspects and point-to-point
equipment parameters

D




2 ETSI TR 101 036-1 V1.3.1 (2002-08)

Reference
RTR/TM-04093

Keywords
DFRS, DRRS, FWA, point-to-point, radio

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, send your comment to:
editor@etsi.fr

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 2002.
All rights reserved.

DECT™, PLUGTESTS ™ and UMTS™ are Trade Marks of ETSI registered for the benefit of its Members.

TIPHON™ and the TIPHON logo are Trade Marks currently being registered by ETSI 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


mailto:editor@etsi.fr
http://portal.etsi.org/tb/status/status.asp
http://www.etsi.org/

3 ETSI TR 101 036-1 V1.3.1 (2002-08)

Contents

INtellectual Property RIGNES.........ooio ettt e e et e e e e e e stesneeteseeeneensenreas 7
0T oo O 7
1 o010 SRS 8
2 REFEIBINCES ...ttt sttt e et et et e e e bt e bt e bt s b e se e be st e st e st e benbenbeneenbentenees 8
3 Definitions and aDbrEVIBLIONS.........c.viieie ettt e e e tesreeeesneeneeseesneeneeseeenes 8
31 D= T aT] (0] PO P TP PR UPTPRUSUSII 8
3.2 ADDIEVIBLIONS ...ttt et b b h ekt e e e e se e e bt e bt eh e eh e et e e e bt e b e e Rt e Re e e e e e besheebenneeneennen 8
4 B S IR (o = 1 100l TSRO 8
5 DIEFtING FUIES. ...ttt ettt et e s te et e s teese e tesaeeneeeseemeeseeeseeneesseeneensesaeesesneenseneennes 9
Appendix A:  Text for the standar dized iTEMIS......c..oiiiiiir e 10
0 =11 o PP 10
N 1 0o [ o P 10
Nt oo o= OSSR 11
E N L = oS P 12
A.3 Definitions, symbols and abreViationS ...........coceeceieeienieerere e 15
A31 (D= T o i To] =TT P P UPUPPRPRRPIN 15
A.32 Y 1210 SRS 17
A.33 ADDIEVIBLIONS ...ttt b et e e et bt s bt b e e h e e s e e b e sE e b e sh e eh e e Re et e b e e b e b eaeeh e e e nre e 17
YN €= g 1= ot 0 o= o P 18
A4l Frequency bands and channel arranQemMENES ...........ccvireiririeerere bbb 18
A4l1l ChannEl ITANGEIMENT ..ottt et b et b e b st b e b e bt e b se e bt s b e seeb e ebesb e e ebesbeneebesbennenen 18
A4.12 Channel spacing for systems operating on the SAME FOULE............ccoieiiereine e 18
A.42 Compatibility requirements DEIWEEN SYSEEMS .......c.oiiriiiiiree et 18
A.43 Performance and availability FeQUITEIMENES ..........ciiieiiiee e 19
A4d4 0LV 0] 0= 1= I o o =SS 19
A44.1 Equipment within weather protected locations (indoor 0CaLIONS)........cccvceieeeieeieereere e 19
A.44.2 Equipment for not-weather protected locations (Outdoor 0CaLIONS) .........cceveeveereereere e 20
A.45 0T T o] Y/ PSS 20
A.4.6 Electromagnetic COMPELIDITTY........ccveiieece e se e e e sne e reenreens 20
A.4AT SYSEEM DIOCK GIBOIAIM .....c.eeiiteieeiiete ettt et b e et b e st b e bt b e s e et b e e et b et nb e et 20
A48 Telecommunications Management Network (TMN) iNtErfaCe.........coeeiereiiineine e 21
A.49 Branching/feeder/antenna reqUITEMENTS..........cci ittt bbbt b e b e s 21
A.49.1 ANENNA Fadi GHION PAITEITIS.......cviuietiieeieet ettt b et b et b bt b et b e et nbesn e 21
A.49.2 Antenna Cross-Polar DisCrimination (XPD)........cuiiririererieesesesese s 21
A.493 Antenna INter-Port 1SO1aE 0N (IP]) ... e b 21
A.49.4 Waveguide flanges (Or Other CONNECLOIS) ........ccvecieeiieeieiee e see sttt ste e sreesreesre e e e snaesraesraesnees 21
A.495 RELUIN TOSS ...t h bttt et bt s b he e s e e e e b e se e eb e s st ese e e e ebeabeebeebe e e ennenneas 21
A.4.9.6 INtErMOAUIEEION PIrOTUCES. ... ..eceieciee et e st e s te e be et e e tesseenteesse e seenseeneeeneennns 22
A5 Parametersfor digital SYSIEMIS. ... ..ooiiirieeieee e bbb e e 22
A5.1 TraNSMISSION CAPBCITY ...e.veueeteteeetertereetestee et st et ettt et bt bt b e se e e ebesb e e eb e s b e e ebese et eb e sb e e eb e sbe e ebesb e e ebesbe e enenbenneneas 22
A5.2 BaseDand ParaMELErS.........oouciieieeietert ettt E e bR bt bt b et 22
Ab521 PlESIOCHIONOUS INEEITACES .....eiie ittt see et aeese e eeseesbesaeeseeneeneeneens 22
A5.22 ISDN interface (PriMaY FAEE) .......covceiereeerterieie ettt sttt b e et b et b e et b e et be et nb e b 22
A523 SDH basehand INtEITACE. .......coui ettt see b e ne e e eneas 23
A5.24 Other data channel baseband INTEITACE..........coi i e 23
A525 Analogue channel baseband INTEITACE.........ueii i e saeas 23
A53 T ANSMITEEY CNAIBCEENTSHICS. .. ettt bttt bbbt h e e bt et e e e b e b e b sbeene e e e e ee 23
Ab531 LI S L g 10 Y gl = L= USSR 23

ETSI



4 ETSI TR 101 036-1 V1.3.1 (2002-08)

A.5.3.2 Transmit power and freqUENCY CONEIOL .........cuiiieiieiee et e et e et enaeeraesraennees 24
A5321 Transmit Power Control (ATPC and RTPC) ......ociiiieice ettt ssae e 24
A53211 Automatic Transmit POwer CONtrol (ATPC).....ccveieieiiecie ettt 24
A53.212 Remote Transmit Power Control (RTPC) ......ccviieiieiieie ettt see e se et snae e s 24
A5.3.22 Remote Frequency CoNntrol (RFC) .......coiieiieie ettt ee s snaesnaesreennees 25
A53.3 Transmitter OULPUL POWET TOIEIANCE......c.ueiieeieee ettt et e e s e e sreesreeteeneeensessaesseeseens 25
A.5.34 Transmitter local osCillator frequeNCy arraNgEMENES. ........couiirerierireree e 25
A.535 Radio Frequency (RF) SPECIIUM MASK.......cueiiirieiiie ettt sttt sttt st 26
A.5.3.6 Discrete CW components exceeding the spectrum mask [limit..........cocovireiiineinenc e 28
A536.1 Discrete CW components at the SYMDOl FaEe ..........ceiiriiiiineneeeee e 28
A5.3.6.2 Other discrete CW components exceeding the spectrum mask limit ..........c.cocveriininiinnennnee 28
A.5.3.7 SPUMOUS EIMIESSIONS ....veeuveeueeseeeeteesteeteeteestesstesseesseesseeseaseeassesseesseesseesseansessessseesseeseenseasseasenssensensesnsssnsesnes 29
A53.7.1 SPUIiOUS EMISSIONS = EXLEINEAL ... ..ccuiiceeecteesiee et se et e st et e st e e tesseesaeesaeesseenseeneesnsesnaesseesnens 29
A5.3.7.2 SPUFiOUS EMISSIONS = TNEEINAL ......ecuieeeeecieeseee e e e e e sreeaeeteenseeneesneesreesrens 30
A.5.3.8 Radio freqQUENCY tOIEIANCE ......c.ee ettt e st e et et e e saessaeste e be e teeneeeneesneennes 30
A54 RECEIVES CNAIBCIENTSIICS. ....evivieeiirt ettt et r e n et nr e r s 30
Ab54.1 Lo LU R E= Y= o 30
A54.2 Rx Local Oscillator (LO) freqUeNCY arrangEMENLS..........ouiuerieeriereeesieresie et sesie e e sbe e 30
A543 SPUITOUS EIMIESSIONS ...ttt sttt ettt sttt se et b et s bt eb e se et eb e sb e e et e sb e e ebesb e e eb e sbe e ebesb e e ebesbe e ebenbenebens 31
A543.1 SPUriOUS EMISSIONS - EXEEINEAL......c.ecuiitiietirtieeie ettt bbbt sn e enes 31
A.543.2 SPUriOUS EMISSIONS - TNEEINAL ..ottt bbbt bbb besn e enes 31
AS544 Yoo R 32
A.545 RECEIVES IMAGE FEJECTION ...ttt bbbt b bbbt b et b e bbb 32
A.5.4.6 Innermost channel reCEIVEr SEIECTIVITY .......ocviiieice ettt e 32
A55 System performance WithOUL QIVEISITY .........ccce ettt e enaesnaesreenneas 32
Ab551 BER asafunction of receiver input Signal 1eVel RSL ........cccooe e 32
A55.2 Equipment Residual BER (RBER) ........c.ccuiiiiiiriiiseesi ettt 33
A.55.3 INEENTEIENCE SENSILIVITY . .eeteesieeie ettt e et e st e e s esae e teeneeenteesaessaenteesseesreeseenseeneennes 34
A5531 Co-channel "external” interferenCe SENSITIVILY ......occvieereerece e 34
A.553.2 Co-channel "internal” interference SENSITIVITY........cco e 34
A.5533 Adjacent Channel INEEITEIENCE. ..o bbb e 35
A.5534 CW SPUMOUS INEEITEIBNCE. ...ttt b et b e e 36
A.5535 Front-end non-linearity requirements (two-tone CW spurious interference) ..........ccoveveeveneencneenens 36
A554 DiStOITiON SENSITIVITY ...ttt bbbt bbb et b e bbbt et b e 37
A.5.6 System characteristiCS With IVEISITY ......c.ecieeiecce ettt esreesreas 37
A56.1 Differential delay COMPENSALION .........cviiieiieie et e e sae et e e e e e seesre e se e be e te e seeseeneesneennes 37
A.5.6.2 o T 0= 0] 1 7= P 37
A.5.6.3 INEEITEIENCE SENSILIVITY ...eeteesieeieee e e et e st e e s esae e teenaeenteesaessaesteesseesseeseensenneennes 37
Ab564 DiStOrtiON SENSIIVITY ...eeveeiieeee sttt e e et e e e s aee s e e sreesaeeneeeneesseessaessensteesseesseeseenseensennes 37
A.Annex A (normative): Wide radio-frequency band covering units and multir ate equipment
SpECIfication anNd LESES........ccv e e 38
A.A.1Wide radio-frequency band COVEINING UNITS ........oeceiieieni e 38
A.A2Multirate/MUltifOrmat @QUIPIMENT........coviiieieieeee ettt e s e nb e e e 40
A.Annex B (normative): The EN Requirements Table (EN-RT) .....ccviiiiiiiiiiinse e 41
ALANNEX C (INFOrMALIVE): oottt e st e e e e st e e e e tesreentesteeneenbesreensenneens 42
A.C.1Radio Frequency (RF) channel arrangement............ccceirerinirierienieseeie et 42
A.C.2Antennaand fEeders FEQUITEIMENES .........ccie ittt sttt s ra e s b e e s resre e benbesreenesneens 42
A.C.21 Antennalnter-Port ISOIalion (IP1) ......ceocieiieeee ettt e st e e teeaesraesneesaeesaeenseenseens 42
A.C.2.2 Feeder/antenna assembly FEIUM IOSS........ccuiciiiieiie ettt e st e e e e tesseesraesneesneesaeenseenseens 42
A.C3 Automatic Transmit POWEr CONrOl (ATPC).....eoieeeee ettt st e e snaenneas 42
A.C4  Co-channel and adjacent Channel INtEIfErENCE. .......ooueiiirieree e 43
A.C5 Measurement test set for XPl CharaCteriStiCS ........ooiiiiiie e e 46
A.Annex D (informative): Bibliography ... e 47

Appendix B: Background for the standar dized items and for the normative and infor mative

ETSI



5 ETSI TR 101 036-1 V1.3.1 (2002-08)

o oo o= USSP 48
R L = = 3o ST 49
B.3 Definitions, symbols and aDbreViationsS ..........ccceeceiieiiiiee e 49
2 R A s g 1= = e = = o = = ] 0n P 49
B.4.1 Frequency bands and channel arrangemMENES .........c.eccieiie i s s esae e reereens 49
B.4.11 (O gr= g gTc B 0 = 0 | 49
B.4.1.2 Channel spacing for systems operating 0N the SAME FOULE.............ccveieiceiee i 49
B.4.2 Compatibility requirements DEWEEN SYSIEMS .......ccui i nreesneas 50
B.4.3 Performance and availability reqQUIrEMENES ..........ciiiiiirieiie e 50
B.4.4 Environmental profile and CONTITIONS .........coiriiiiieiiiee e e 51
B.4.5 POWET SUDPDIY <.ttt b bt E bR R bt e R bR bRt b bt e e r e 51
B.4.6 ElectroMagnetic CompatiDility (EMC) ......cciirieiiiieiriiieerieeese et 51
B.4.7 SYSEM DIOCK TIBGIAIM ...ttt b e et b e et b e bt b e et b e s e et b et nb e et 52
B.4.8 TIMIN INEEITACE ...ttt b e et b bt ae et e et e se e bt e b e e he e s e e e et e sheeh e e Rt e b e b e ebenbesneene e e ennenes 52
B.4.9 Branching/feeder/antenna reqUITEMENLS..........c.cciviiierieieee e seeseeseesteete e sseesreessae e e teensesseesreesseesseenseenseans 52
B.49.1 ANteNNA radialion PAILEINS........eciicece et e se et e e e e e e saeesseesseesteenteesseenseenseenaeenensreesrens 52
B.4.9.2 Antenna Cross-Polar Discrimination (XPD)........cccviciiiirieieesie e see et sas e sreesae e e snaesnaesnaesnees 53
B.4.9.3 Antenna INter-Port 1SO1AtiON (IP]) .....ocueiieeieceee ettt re e saeeaeenae e e enaeenaesraenneas 53
B.4.9.4 Waveguide flanges (Or Other CONNECLOIS) ........ccveiieieeeciee e seestee et e e ee e s sreesreeae e e enaesraessaesnees 53
B.4.9.5 Feeder/anteNNA FEIUNN TOSS ..ottt sttt st s e e e e seesbesaeeseeneeseesbesaeeseeneeneeneens 53
B.4.9.6 INtErMOCUIALT ON PIOTUCES. .......eveeeteite ettt ettt sttt b bbbt b et b e a et eb e bt 53
B.5 Parametersfor digital SYSIEMIS. ... ..ooi it 54
B.5.1 I 0 TS 0] =0 7= o 1 SRS 54
B.5.2 BaseDand ParamELerS.........ccue ettt e et e et et e e teeteaeeaneesneenre e reeteans 54
B.5.3 T ANSMITEE CHArBCEEITSHICS. .. ettt bbbttt e b et b et e e b e b e beebeene e e e e s 54
B.5.3.1 B 0 L g 0 T0 T = o = PSP 54
B.5.3.2 Transmit power and freqUENCY CONEIOL ..........ueiieiieiiee et e e sre e sa e e s e e e enaesnaennees 54
B.5.3.21 Automatic Transmit POWer CONtrol (ATPC) .....uviieiieiie ettt ee e e e s saeenaeeaeenee e 54
B.5.3.2.2 Remote Transmit Power Control (RTPC) .....c.oiiiiiiiieiriereeicrie sttt 56
B.5.3.2.3 Remote Frequency CONrol (RFC) ........cociiiiiiiieinie sttt be e b e se e ebe b nnene s 56
B.5.3.3 TransMitter OULPUL POWES TOIEIANCE........cueruiirririieetert ettt ettt et e ettt n e b e e 56
B.5.34 Tx local osCillator freqUENCY arranQEMENTS.........coeirririererieeet ettt b et sb e b e 57
B.5.35 RF SPECIIUM MBSK ...ttt bbbt b b e bt b e bt se et eb e sae e b e sbe e ene s 57
B.5.3.6 Discrete CW components exceeding the spectrum mask limit..........coooeiieiiineinenee e 65
B.5.3.6.1 Discrete CW components at the Symbol Fate ..........c.occuveiriienie e 65
B.5.3.6.2 Other discrete CW components exceeding the spectrum mask limit ..........cccccveevveeenieerecce e e, 66
B.5.3.7 SPUMOUS EIMIESSIONS ....veeuveeieieeeeeteesteeteeteeseesseesseeseeeseaseeesesaseeseesseasseaseesseesseesseaseansesnnsaseensensseessenssennsennsesnes 66
B.53.7.1 SPUFiOUS EMISSIONS EXLEIMEL ........ocueeiieeieeieeie e see st ste e sae e e s et e e e estessaessaesreesseenseeseenseensesnensseessens 66
B.5.3.7.2 SPUFiOUS EMISSIONS INLEIMEL.........iiiecieeceeeee e e et e e e reesaaesaeesreesaeeeeeneeensesnaesseessens 67
B.5.3.8 Radio freqQUENCY tOIEIANCE ......c.eeie et e e ete e ateestessaeste e te e teenteeneesnnennes 68
B.54 RECEIVEN CharaCLENTSHICS. ... veeeeeeeeee ettt ettt et et s eeebe s et eae e e e e e steseesbeeneenee e eneees 69
B.54.1 INPUE TEVE] FANGE ...ttt bbbt bbb bt bt b e e b e st b e s e et e b e b et eb e b 69
B.5.4.2 Rx local oscillator freqUENCY arranQeIMENTS.........ooveiiirieere ettt et st sb e 69
B.54.3 SPUITOUS EIMIESSIONS ...ttt sttt ettt sttt et e bt b se bt eb e s e bt eb e seeb e e b e se e bt e b e se e bt e b e se e e ebesb e e ebesbeneenenbennenea 69
B.5.44 S = A= g 1 SRR 69
B.5.4.5 R o AL T = o L= == (o] o S 69
B.5.4.6 INnermMost channel reCEIVEr SEIECLIVITY .......iciiiiecice et ae e e enes 70
B.5.5 System performance WithOUL QIVEISITY ........c.ccceiieiie et ae e st essaesnaesraenreas 70
B.5.5.1 BER as afunction of receiver input Signal 1eVel RSL ........coooi e 70
B.5.5.2 Equipment Background BER (BBER).........cociiiiiiiice ettt 70
B.5.5.3 INEEITEIENCE SENSITIVITY ...eeiiesiiecieee ettt e et e e s ae e saeeste e aeenteesaessaesteesse e teeseenneeneennes 72
B.5.53.1 Co-channel "external" interference Sensitivity and ..o 72
B.5.5.3.2 Co-channel "internal” interference SENSITIVITY ........cooiieiiirereeeer e 72
B.5.5.3.3 Adjacent Channel INEEITEIEINCE. ..ot 72
B.55.34 CW SPUMOUS INEEITEIBNCE. ...ttt e bbbt rb st b b b e na s 72
B.5.5.35 Front-end non-linearity requirements (two-tone CW spurious interference) ..........ccoveveevencenicnennens 73
B.554 DiStOrTiON SENSITIVITY ...ttt ettt bbb et b e b et b b et eb e b 73
B.5.6 System characteristiCS With QIVEISITY .....c.eciieiece et e e e sneas 73
B.5.6.1 Differential delay COMPENSALION ........cccuiieiiieiicite et ee e e e se st e e e saeereesse e te e te e seeseeneesnnennes 73

ETSI



6 ETSI TR 101 036-1 V1.3.1 (2002-08)

B.5.6.2 T 0T 0] 1 171 P 74
B.Annex A (normative): Wideradio-frequency band covering units and multir ate equipment
SPECITICALION AN TESES.......eviieiieietee s 74
B.Annex B (normative): The EN Requirements Table (EN-RT) ..o 74
B.ANNEX C (INFOFMALIVE): oottt b e e et b e bt bbb e n e 75
B.C1 Radio Freguency (RF) channel arrangement ..o 75
B.C.2 ANEENNA FEOUITEIMIENES. ...ttt et ettt ettt b et b e b b e bt b e e b b e e eb e b e e eb e b e s e b e b e b e bbbt s e s e e bt b e e ebenn e e ens 75
B.C.3 Automatic Transmit POWEr CONLrOl (ATPC).....c.iiiieiriieiereeei ettt b e 75
B.C4 Co-channel and adjacent channel INEErfErENCE..........ocii e 75
[ TS 0] Y USRS 76

ETSI



7 ETSI TR 101 036-1 V1.3.1 (2002-08)

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 asto the existence of other IPRs not referenced in 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 Technical Report (TR) has been produced by ETSI Technical Committee Transmission and Multiplexing (TM).

The present document is part 1 of a multi-part deliverable covering the generic wording for standards on DFRS (Digital
Fixed Radio Systems), asidentified below:

Part 1. " General aspectsand point-to-point equipment parameters’;
Part2:  "Point-to-multipoint equipment parameters".

It is designed to provide the generic wording for standards (ENs) produced by ETSI WG TM4, concerning Digital
Fixed Radio Systems (DFRS), formerly known as Digital Radio Relay Systems (DRRS) and point-to-point specific
equipment.

The present document was originally published by TM as an internal document (TCTR 006-01), but since it has been
found useful to refer to the content in other TM documents (standards and reports) it has been re-published asa TR.
This has been done solely to make the content publicly available and no changes to the text have been made other than
editorial changes.

Thisrevision introduces a number of up-dating information following technology and regulatory evolution and the
coming into force of new R& TTE Directive introducing, under article 3.2, the concepts of "essential requirements”.
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1 Scope

The present document defines the major issues for the standardization of the general aspects of Digital Fixed Radio
Systems (DFRS) formerly known as Digital Radio Relay Systems (DRRS) and for point-to-point specific equipment
parameters, in order to maintain a generic format for the editorial and technical contents. It is also essential to maintain
a common understanding of the reasons behind the way certain parameters are defined among the various DFRS
standards, which deal with the same general topics and may differ from each other merely from the point of view of
numerical requirements. The present document therefore also explains the reasoning behind why the parametersin
DFRS standards are defined in the way they are.

The present document aims to cover every issue that may be required. Specific standards may differ from the guidelines
contained within the present document only if the specific argument is not covered or there is good technical reason for
not following them.

2 References

For the purposes of this Technical Report (TR) the following references apply:

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

[2] ETSI SR 001 262: "ETSI drafting rules’.

A list of suggested reference documents for the production of DFRS ENs are given in appendix A.

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions relevant to conformance test requirements and test
typology givenin EN 301 126-1 [1] apply.

3.2 Abbreviations

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

DRRS Digital Radio Relay System
DFRS Digital Fixed Radio System
4 Basis for reference

a) Appendix A of the present document forms a template to be used during the elaboration of DFRS standards
(ETS/EN). Appendix B of the present document provides additional guidance on the use of the template
document and the clause numbering in appendix B follows the numbering in appendix A so, for example:

- clause B.5.2 (appendix B) offers guidance on the elaboration of clause A.5.2 (appendix A);

- B.annex B (appendix B) offers guidance on the elaboration of A.annex B (appendix A).
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Appendix A contains the issues to be considered when producing a Digital Fixed Radio Systems (DFRS)
standard. These systems were formerly referred to as Digital Radio Relay Systems (DRRS). These include:

- generic text, for normative requirements, to be used, under that item, in every new standard regarding DFRS
characteristics (general aspects and point-to-point equipments parameters), where only a numerical valuein
the item (where it is required) hasto be changed or included;

- the meaning or phrasing of these standard texts shall not be altered unless a specific, different requirement is
considered necessary. In this case a brief description of the background motivation for each change shall be
documented in an informative annex;

- insome cases, a selection of different statements on the same issue, which may be applicable depending the
type of system, are shown in underlined italic characters. In this case, the relevant phrase shall be applied,;

- clarification, if necessary, of the test methods in order to have a common understanding of the requirements
among the various certification laboratories;

- the contents of appendix A should be used to draw up ENs on DFRS equipment characteristics, unless the
argument to be dealt with is not thereby covered;

- annex A (normative) to appendix A, givesthe generic rules for test reportsin case of wide band coverage
systems and multirate/multiformat interfaces and modulation;

- annex B (normative) to appendix A, gives the Table form summarizing EN Requirements relevant to
article 3.2 of the R& TTE Directive [52];

- annex C (informative) to appendix A gives additional information for some DFRS characteristics, which are
usually not the subject of standardization, but are however referred to for additional information.

b) Appendix B contains a brief description of the general technical background of the issue itself to support the
standard text and/or illustrations and to give guidance on the numerical requirements of each issue (when
applicable). Thisinformation has been supplied for the guidance of the editorial groups and would not form part
of any standard produced.

5 Drafting rules

SR 001 262 "ETSI drafting rules’ [2] and the related interactive tool "EDR Navigator”, which give guidance to the use
of the ETS| templates and style sheets when working on the production of standards and other documents for ETSI.
Both are available in the ETSI web-site (http://portal .etsi.org/).

It is recommended that the handbook is read in conjunction with the present document.
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Appendix A:
Text for the standardized items

A.Foreword

The "Foreword" clausein an ETSI deliverable is always the second unnumbered clause.

The "Foreword" shall appear in each ETSI deliverable. It shall not contain requirements, figures or tables, except for
the transposition table (see clause 9a).

It consists of ageneral part, provided by the ETS| Secretariat, giving information on:
- the designation and name of the Technical Body that prepared the ETSI deliverable; and
- information regarding the approval of the ETSI deliverable.

For multi-part deliverables, the first part shall include in its foreword an explanation of the intended structure of
the series. In the "Foreword" of each part belonging to the series, areference shall be made to the titles of all other parts,
if they are known.

Optionally, a specific part that is provided by the Technical Body may give as many of the following as are appropriate:
- anindication of any other organization that has contributed to the preparation of the ETS| deliverable;
- astatement that the ETSI deliverable cancels and replaces other documents in whole or in part;
- astatement of significant technical changes from the previous version of the ETSI deliverable;

- therelationship of the ETS| deliverable to other ETSI deliverables or other documents.

A.Introduction

The "Introduction” is an optional preliminary element used, if required, to give specific information or commentary
about the technical content of the ETSI deliverable, and about the reasons prompting its preparation. It shall not contain
requirements.

The "Introduction” shall appear after the "Foreword" and not be numbered unless there is a need to create numbered
subdivisions. In this case, it shall be numbered 0 with clauses being numbered 0.1, 0.2, etc. Any numbered figure, table
or displayed formula shall be numbered normally beginning with 1.
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A.l  Scope

No standard text is given since it will vary according to the type of equipment and its use.

However the following specific sentences on applicable antenna standards, conformance test procedures, different
equipments spectrum efficiency classes (if any), safety aspects and to the " Generic wording" technical background shall
be made as:

The present document deals with radio frequency (RF) and base-band equipment characteristics; antenna system
requirements are covered in EN 30. ... (quote the relevant antenna standard).

The present document does not cover aspects related to test procedures and test conditions which are demanded to the
scope of EN 301 126-1 [45].

As the maximum transmission rate in a given bandwidth depends on system spectral efficiency, different equipment
classes are defined in TR 101 036-1 [49] (quote in the EN only the relevant classes; e.q. 2, 4 and 5):

Class 1 equipment spectral efficiency based on typical 2-states modulation scheme (e.g. 2-FSK, 2-PSK or
equivalent);

Class 2: equipment spectral efficiency based on typical 4-states modulation scheme (e.g. 4-FSK, 4 - QAM,
or equivalent);

Class 3 equipment spectral efficiency based on typical 8-states modulation scheme (e.g. 8 PSK, or
equivalent);

Class 4. equipment spectral efficiency based on typical 16 or 32-states modulation scheme (e.g. 16 or

32-QAM, or equivalent);

Class5: equipment spectral efficiency based on typical 64 or 128-states modulation scheme (e.g. 64 or
128-QAM, or equivalent);

Class 6: equipment spectral efficiency based on typical 256 or 512-states modulation scheme (e.g. 256 or
512-QAM, or equivaent).

The above classes are indicative only and do not imply any constraint to the actual modulation format, provided that all
the requirements in the present document are met.

In some cases, two additional different "grades' of equipment (e.g. grade A and B) are used when, for same class of
spectral efficiency, different grade of some performances (e.g. BER vs RS or adjacent interference) are allowed.

" Safety aspects are outside the mandate of ETSI and they will not be considered in the present document. However, for
conformity assessment to the essential requirements of article 3.1(a) of EC R& TTE Directive [52], compliance to EN
60950 (or any other applicable safety standard harmonized under the EC R& TTE Directive [52] or under the LVD
Directive [58]) may be provided." Additional information on conformity of DFRS to essential requirements under
R&TTE article 3.1(a) and 3.1(b) may be found in EG 201 752 [70].

Guidance on the definition of radio parameters relevant to the essential requirements under R& TTE article 3.2 for
DFRS may be found in TR 101 506 [57].

Technical background for most of the parameters and requirements referred in the present document may be found in
TR 101 036-1 [49].
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A.2

References

The following documents contain provisions which, through reference in this text, constitute provisions of the present

document.

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

non-specific.

» For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies.

In the latter case, the time frame of application and new certification procedures for new releases of these normative
references next to the date of the first public enquiry of the present document or to the first certification of the

equipment shall be agreed between the supplier and the regulatory authority. These new certification procedures will
cover in any case only the parameters subject to changes from the on going release during the previous certification.

(1]

(2]

(3]

[4]

[11]

[12]

[13]

[14]

[15]

[16]

ITU-R Recommendation F.634: "Error performance objectives for real digital radio-relay links
forming part of the high-grade portion of international digital connections at a bit rate below the
primary rate within an integrated services digital network™.

ITU-R Recommendation F.695: "Availability objectivesfor real digital radio-relays links forming
part of ahigh grade circuit within an integrated services digital network".

ITU-R Recommendation F.696: "Error performance and availability objectives for hypothetical
reference digital sections forming part or al of the medium-grade portion of an ISDN connection
at abit rate below the primary rate utilizing digital radio-relay systems'.

ITU-R Recommendation F.697: "Error performance and availability objectives for the local-grade
portion at each end of an ISDN connection at a bit rate below the primary rate utilizing digital
radio-relay systems'.

ITU-R Recommendation F.746: " Radio-frequency arrangements for fixed service systems'.
ITU-R Recommendation F.752; "Diversity techniques for radio-relays systems”.

ITU-R Recommendation F.1093-1: "Effects of multipath propagation on the design and operation
of line-of-sight digital radio-relays systems”.

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

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

ITU-R Recommendation F.1397: " Error performance objectives for real digital radio linksused in
the international portion of a 27 500 km hypothetical reference path at or above the primary rate".

ITU-R Recommendation F.1491: "Error performance objectives for real digital radio links used in
the national portion of a27 500 km hypothetical reference path at or above the primary rate".

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

ITU-R Recommendation F.751: "Transmission characteristics and performance requirements of
radio-relay systems for SDH-based networks'.

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

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

ITU-T Recommendation G.821: "Error performance of an international digital connection forming
part of an integrated services digital network".
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[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[31]

[32]

[33]

[34]
[35]

[36]
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ITU-T Recommendation G.826: "Error performance parameters and objectives for international,
constant bit rate digital paths at or above the primary rate".

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);
ElectroMagnetic Compatibility (EMC) standard for radio equipment and services;, Part 4: Specific
conditions for fixed radio links and ancillary equipment and services'.

ETSI ETS 300 385: "Radio Equipment and Systems (RES); ElectroMagnetic Compatibility
(EMC) standard for digital fixed radio links and ancillary equipment with data rates at around
2 Mbit/s and above".

ETSI EN 300 385 (V.1.2.1): "Electromagnetic compatibility and Radio spectrum Matters (ERM);
ElectroMagnetic Compatibility (EMC) standard for fixed radio links and ancillary equipment ".

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

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

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

ETSI ETS 300 233: "Integrated Services Digital Network (ISDN); Access digital section for ISDN
primary rate".

ETSI EN 300 631: "Fixed Radio Systems; Point-to-point Antennas,; Antennas for point-to-point
fixed radio systemsin the 1 GHz to 3 GHz band".

ETSI ETS 300 833: "Transmission and Multiplexing (TM); Radio relay equipment; Antennas used
in point-to-point radio-relay systems operating in the frequency band 3-60 GHZz".

ETSI EN 300 019 (all parts): "Equipment Engineering (EE); Environmental conditions and
environmental tests for telecommunications equipment".

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

ETSI ETS 300 019-1-4: " Equipment Engineering (EE); Environmental conditions and
environmental tests for telecommunications equipment; Part 1-4: Classification of environmental
conditions; Stationary use at non-weatherprotected locations

ETSI ETS 300 132-1: "Equipment Engineering (EE); Power supply interface at the input to
telecommunications equipment; Part 1. Operated by alternating current (ac) derived from direct
current (dc) sources'.

ETSI ETS 300 132-2: "Equipment Engineering (EE); Power supply interface at the input to
telecommunications equipment; Part 2: Operated by direct current (dc)".

ETSI ETS 300 635: "Transmission and Multiplexing (TM); Synchronous Digital Hierarchy
(SDH); Radio specific functional blocks for transmission of M x STM-N".

ITU-T Recommendation G.784: " Synchronous digital hierarchy (SDH) management".

ITU-T Recommendation G.773: "Protocol suites for Q-interfaces for management of transmission
systems”.

ETSI EN 300 645:; "Transmission and Multiplexing (TM); Synchronous Digital Hierarchy (SDH)
radio relay equipment; Information model for use on Q-interfaces'.
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[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[50]
[51]

[52]

[53]

[54]

[55]

[56]

[57]
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ITU-T Recommendation 1.412 (1988): "ISDN user-network interfaces - Interface structures and
access capabilities'.

ITU-T Recommendation G.704 (1998): " Synchronous frame structures used at 1544, 6312, 2048,
8448 and 44 736 kbit/s hierarchical levels'.

ITU-T Recommendation G.707 (1996): "Network node interface for the synchronous digital
hierarchy (SDH)".

IEC Publication 154-2: "Flanges for waveguides. Part 2: Relevant specifications for flanges for
ordinary rectangular waveguides™.

ITU-T Recommendation G.783 (1997): " Characteristics of synchronous digital hierarchy (SDH)
equipment functional blocks".

ITU-T Recommendation G.957 (1999): "Optical interfaces for equipments and systems relating to
the synchronous digital hierarchy".

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

ETSI EN 301 390: "Fixed Radio Systems; Point-to-point and Point-to-Multipoint Systems;
Spurious emissions and receiver immunity at equipment/antenna port of Digital Fixed Radio
Systems'.

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

ITU-R Recommendation SM.329-7: " Spurious emissions”.
CEPT/ERC Recommendation 74-01 " Spurious Emissions”.

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

ETSI TR 101 036-1: "Transmission and Multiplexing (TM); Digital Radio Relay Systems
(DRRS); Generic wordings for standards on DRRS characteristics; Part 1. General aspects and
point-to-point equipment parameters’.

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

ERC/DEC (97)/10 ERC Decision of 30 June 1997 on the mutual recognition of conformity
assessment procedures including marking of radio equipment and radio terminal equipment.

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).

ETSI EN 300 417: "Transmission and Multiplexing (TM); Generic requirements of transport
functionality of equipment”.

ETSI EN 301 167: "Transmission and Multiplexing (TM); Management of Synchronous Digital
Hierarchy (SDH) transmission equipment; Fault management and performance monitoring;
Functional description".

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

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

ETSI TR 101 506: "Fixed Radio Systems; Generic definitions, terminology and applicability of
essential requirements under the article 3.2 of 99/05/EC Directive to Fixed Radio Systems".

ETSI



15 ETSI TR 101 036-1 V1.3.1 (2002-08)

[58] 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).

[59] ETSI TR 101 845: "Fixed Radio Systems; Technical Information on RF Interfaces applied by

Fixed Service Systems including Fixed Wireless Access (FWA) in thelight of the R& TTE
Directive (Article 4.2)".

[60] 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).

[61] ETSI EN 301 751: "Fixed Radio Systems; Point-to-Point equipments and antennas; Generic
harmonized standard for Point-to-Point digital fixed radio systems and antennas covering the
essential requirements under article 3.2 of the 1999/5/EC Directive".

[62] ITU-R Recommendation SM.1045: "Frequency tolerance of transmitters’.

[63] ETSI SR 001 470: "Guidance to the production of candidate Harmonized Standards for application
under the R& TTE Directive (1999/5/EC); Pro-forma candidate Harmonized Standard".

[64] ITU-R Recommendation F. 557: " Availability objective for radio-relay systems over a
hypothetical reference circuit and a hypothetical reference digital path”.

[65] ITU-R Recommendation F.1492: " Availability objectives for real digital radio-relay links forming
part of international portion constant bit rate digital path at or above the primary rate".

[66] ITU-R Recommendation SM.1541: "Unwanted emissionsin the out-of-band domain".

[67] ITU-R Recommendation F.1493: "Availability objectives for real digital radio-relay links forming
part of national portion constant bit rate digital path at or above the primary rate".

[68] ITU-T Recommendation G.828: "Error performance parameters and objectives for international,
constant bit rate synchronous digital paths".

[69] ITU-T Recommendation G.829: "Error performance events for SDH Multiplex and regenerator
sections'.

[70] ETSI EG 201 752: " Fixed Radio Systems; Point-to-Point and Point-to-M ultipoint Equipment and

Antennas; Identification of European standards (EN), applicable to fixed radio systems, for the
essential requirements under the article 3.1 of the 1999/5/EC Directive".

A.3  Definitions, symbols and abbreviations

A.3.1 Definitions

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

Allocated radio frequency band: allocation (of a frequency band): entry in the Table of Frequency Allocations of a
given frequency band for the purpose of its use by one or more terrestrial or space radiocommunication services or the
radioastronomy service under specific conditions

NOTE: Thisterm shall also be applied to the frequency band concerned (Radio Regulations, Geneva 1998 Article
S1.16).
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Automatic Transmit Power Control (ATPC): this function isimplemented to offer a dynamic power control that
delivers the maximum power only during deep fading activity; in thisway for most of the time the interferenceis
reduced and the transmitter operatesin a higher linearity mode

NOTE 1: When thisfunction is used, the transmit power is dynamically changed and follows the propagation
condition. In principle, when ATPC isimplemented, three different level of power may be identified
within the ATPC range.

- maximum available power (delivered only in condition of deep fading);

- maximum nominal power (useable on permanent base when ATPC is disabled); it should be noted
that this power is"nominal for the equipment™” and has not to be confused with the "nominal level set
link by link" by the frequency co-ordinator body, eventually achieved through passive RF attenuators
or RTPC function;

- minimum power (delivered in unfaded condition);

MAXIMUM nominal and maximum available power levels may be coincident or, in case of
multi-states modul ations formats, the maximum available power may be used to overdrive the
transmitter (loosing linearity but gaining fade margin when the fade conditions have already impaired
the expected RBER). Performance prediction are usually made with the highest "available power".

NOTE 2: The ATPC range is defined as the power interval from the maximum available power level to the
minimum power level.

Conformity assessment procedure: Asdescribed inthe R& TTE Directive [52] annexes 11, I11, 1V and V.

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

NOTE: Theenvironmenta profile relevant for R& TTE declaration of conformity is the one declared by the
manufacturer with the intended limits of usage of the equipment. Any environmental profile, eventually
reguested in ETS| standards (e.g. EN 300 019 series [28]), isto be considered for voluntary application
only.

Essential phenomenon: radio frequency phenomenon related to the essential requirements under article 3.2 of the
R&TTE Directive, that is capable of expression in terms of quantifiable technical parameters

Harmonized radio frequency band: commonly referred as a portion of the frequency spectrum that CEPT/ERC
allocates to a specific service through a CEPT/ERC Decision (proper definition is currently under study by
CEPT/ERC). It should be noted that, presently, radio frequency bands allocated to Fixed Service are not harmonized.

Recommended radio frequency channel arrangement: predefined centre frequencies raster for a number of radio
frequency channels, covered by a CEPT/ERC Recommendation in a not harmonized frequency band (not used for the
same purpose by all administrations) that is recommended to the member countriesin the case they use the relevant
frequency band for Fixed Service

Maximum available power: See Automatic Transmit Power Control (ATPC).
Maximum nominal power: See Automatic Transmit Power Control (ATPC).

National radio frequency channel arrangement: predefined centre frequencies raster for a number of radio frequency
channels, covered by a national regulation in a not harmonized frequency band used in a country (it may all or in part
overlap with other national or recommended radio frequency channel arrangements)

Operating frequency range: range(s) of radio frequency channels covered by the Equipment Under Test (EUT)
without any change of HardWare (HW) units (from EN 300 385)

Radio Equipment (asdefined in the R& TTE Directive): radio equipment means a product, or relevant component
thereof, capable of communication by means of the emission and/or reception of radio waves utilizing the spectrum
allocated to terrestrial/space radiocommunication

Radio frequency channel arrangement: predefined centre frequencies raster for a number of radio frequency
channels, as defined by ITU-R Recommendation F.746 used by administrations for co-ordination in the same
geographical area
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established, dedicated to one fixed radio link

Remote frequency control (RFC): many fixed digital radio systems offered this functionality as a quaifying aid to the
deployment. When this function is used, the transmit centre frequency/channel can be set either by alocal control unit

connected to the system control unit or to a by a remote network management terminal. The frequency variation is static
and usually made at the activation or re-commissioning of linksin order to easily obtain the licensed frequency assigned
by the co-ordinating body to the network operator for that link, to control network interference in the same geographical

area

Remote Transmit Power Control (RTPC): many fixed digital radio systems offered this functionality as a qualifying
aid to the deployment. When this function is used, the transmit power can be set either by alocal control unit connected
to the system control unit or to a by aremote network management terminal. The power variation is static and usually
made at the activation or re-commissioning of linksin order to easily obtain the EIRP required by the frequency
co-ordinating body for that link, to control co-channel and adjacent channel interference in the same geographical area.
In principle, this function is equivalent to the requirement of power regulation capability (e.g. by fixed attenuators)

commonly required in fixed systems.

A.3.2 Symbols

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

dB
dBc
dBi
dBm
Fc
GHz
kbit/s
kHz
km
Mbit/s
MHz
mw
ns

ppm

decibel

decibel relative to mean carrier power
decibel relative to isotropic radiator
decibel relativeto 1 mwW

cut-off frequency

GigaHertz

kilobits per second

kiloHertz

kilometre

Megabits per second

MegaHertz

milliWatt

nanosecond

parts per million

A.3.3 Abbreviations

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

ATPC
BB
BER
BWe
CEPT
DFRS
IF

Pl
ITU-R
ITU-T
LO
NFD
PDH
PRBS
RES
RF
RFC
RFCOH
RL
RSCOH

Automatic Transmit Power Control

Base Band

Bit Error Rate

Evaluation bandwidth

Conférence des Administrations Européennes des Postes et Télécommunications
Digital Fixed Radio Systems

Intermediate Frequency

Inter Port Isolation

International Telecommunication Union-Radiocommunication sector (previously CCIR)
International Telecommunication Union-Standardization sector (previously CCITT)
Local Oscillator

Net Filter Discrimination

Plesiochronous Digital Hierarchy

Pseudo Random Binary Sequence

Radio Equipment and Systems

Radio Frequency

Remote Frequency Control

Radio Frame Complementary OverHead

Return Loss

Radio Section Complementary OverHead
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RTPC
Rx
SN
SDH
SOH
TC
™
TMN
TX
WG
XPD
XPIC
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Remote Transmit Power Control
Receiver

Signal to Noiseratio

Synchronous Digital Hierarchy
Section OverHead

Technical Committee
Transmission and Multiplexing
Telecommunications Management Network
Transmitter

Working Group

Cross-Polar Discrimination
Cross-Polar Interference Canceller
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A.4 General characteristics

A.4.1 Frequency bands and channel arrangements

A.4.1.1 Channel arrangement

The equipment shall operate on one or more of the channels as defined below:

The frequency range(s) is(are) lower frequency to higher frequency GHz. The channel arrangement shall be in

accordance with ITU-R; CEPT or other references [ Reference to be madein clause A.2].

The description of relevant channel plan, channel spacing, alternated/co-channel arrangement, basic rasters (if any),

reference frequency etc. is given in informative annex C.

A.4.1.2 Channel spacing for systems operating on the same route

System bit rates and their relevant co-polar (or alternated or interleaved) channel spacing in the present document are
reported in table A.1 (for the precise payload bit rates see clause A.5.1).

NOTE: According to system characteristics the equipment can be connected either to separate antennas or on separate
polarization to the same antenna.

Table A.1: Digital systems channel spacings for various bit rates

Payload Bit 2 2x2 8 2x8 34 51 140 and 155
Rate [Mbit/s]=
Class x equipments 3,5 7 14 56
Channel Class y equipments 3,5 3,5 7 14 28 56 112
Spacing[MHz] | ... | e o b
Class z equipments 3,5 7 14 14/28 56

NOTE 1: nx 2 Mbit/s and n x 34 bit rates may be used where appropriate.
n x 2 Mbit/s mapped into SDH VC12 or VC2, according ITU-T Recommendation G.708 [55], transport bit
rates may be used where appropriate (e.g. three or four times VC12 into an 8 Mbit/s channel spacing).
NOTE 2: Other payloads equivalent in bit-rate are also considered.

A.4.2 Compatibility requirements between systems

One or more of the following statements will be applicable:

a) thereshall be no requirement to operate transmitting equipment from one manufacturer with receiving
equipment from another;

b) there may be arequirement to multiplex different manufacturers equipment on the same polarization of the same

antenng;
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c) there may be arequirement to multiplex different manufacturers equipment on different polarization of the same
antenna. Thisis not applicable to systems with integral antenna;

d) depending on the application, it shall be possible to operate the system in vertical and/or horizontal polarization,
if required by the channel arrangement;

€) there may be arequirement to connect radio equipments to a feeder/antenna assembly of a different
manufacturer.

A.4.3 Performance and availability requirements

Equipment shall be designed in order to meet network performance and availability requirements foreseen by ITU-T
Recommendations G.821 [16], for capacities below the primary rate, or G.826 [17] and G.828 [68] for capacities at or
above the primary rate.

The events for SDH multiplex and regenerator sections should be measured according to ITUT Recommendation

G.829[69].

The performance and availability objectives for any overall radio connection operating at capacities below the primary
rate, in the high, medium or local grade portions of the network, have to be based on the criteria defined in ITUR
Recommendations F.634 [1] and F.695 [ 2], for the high grade, F.696 [ 3] ,for the medium grade, F.697 [4] for the local
grade and F.557 [64], for the overall reference digital path.

The performance and availability objectives for any overall radio connections operating at capacities at or above the
primary rate, used in the international or national portion of the digital path, have to be based on the criteria defined in
I TUR Recommendations F.1397 [10] and F.1492 [65] , for international portion, F.1491 [11] F.1493[67], for the

national portion.

Theimplication of the link design on the performance is recognized and the general design criteriareported in ITU-R
Recommendations F.752 [6], F.1093 [7], F.1101 [8] and F.1102 [9] are to be applied according the foreseen
propagation scenario reported in I TU-R Recommendation P.530 [56].

A.4.4 Environmental profile

The equipment shall be required to meet the environmental conditions set out in the multipart standard EN 300 019 [28]
which defines weather protected and non-weather protected locations, classes and test severity.

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 of the equipment.

The environmental profile of the equipment shall be declared by the manufacturer.

The fulfilment of EN 300 019 [28] environmental profilesis voluntary and not essential from the point of view of
R&TTE [52]; for this purpose any operational environmental profile, as declared by the manufacturer, shall be used.

Any test, carried out to generate the test report and/or declaration of conformity, required to fulfil any Conformity
assessment procedure foreseen by the R& TTE Directive [52] for radio equipment, shall be carried-out with the same
principles and procedures, for reference and extreme conditions, reported in clause 4.4 of EN 301 126-1 [45]. The
requirement for test at reference or extreme conditionsis reported in the relevant clause of the present document
according to the principles for similar requirementsin EN 301 126-1 [45].

A.4.4.1 Equipment within weather protected locations (indoor locations)

Equipment intended for operation within temperature controlled locations or partially temperature controlled locations
should meet the requirements of EN 300 019-1-3 [29] classes 3.1 and 3.2 respectively.

Optionally, the more stringent requirements of EN 300 019-1-3 [29] classes 3.3 (non-temperature controlled locations),
3.4 (sites with heat trap) and 3.5 (sheltered locations) may be applied.
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A.4.4.2 Equipment for not-weather protected locations (outdoor locations)

Equipment intended for operation within not-weather protected |ocations should meet the requirements of
ETS 300 019-1-4 [30], class4.1 or 4.1E.

Class 4.1 applies to many European countries and class 4.1E appliesto all European countries.

A.4.5 Power supply

The power supply interface shall be in accordance with the characteristics of one or more of the secondary voltages
foreseen in EN 300 132-1 [31] and EN 300 132-2 [32].

NOTE: Some applications may optionally require secondary voltages that are not covered by EN 300 132.

For DC systems, the positive pole of the voltage supply will be earthed at the source.

A.4.6 Electromagnetic compatibility
Thisrequirement is considered essential under article 3.1 b) of R& TTE [52].

The system shall operate under the conditions specified in relevant parts of the multipart standard EN 301 489-1 [18]
and EN 301 489-4 [19], which are harmonized under the R& TTE Directive [52].

Alternatively, also harmonized ETS 300 385 [20] or its subsequent revision EN 300 385 V.1.2.1. [21] are applicable
until the date of their cessation of presumption of conformity reported in the EC official journal.

A.4.7 System block diagram

X O - PATLOAD z MODULATOR pi TRANSMITTER ~ TRANSMIT 5 BRANCHING e FEEDER o
X O — PROCESSING —O— _O_ —O— RF FILTER —O— —O— _O
X (*)

DIVERSITY RECEIVER PATH (if required

A
D D RECEIVE Bp Cp Pp

DEMODULATOR O RECEIVER O O BRANCHING O FEEDER
RF FILTER )

E

* 9
MAIN RECEIVER PATH

% O

D
*O- PAYLOAD : c i RECEIVE ; BRANCHING ° FEEDER
X (| PROCESSNG | —(— PEMODULATOR L | RECEVMER L pepirer  —O— ® —O | 0
Xn O_

(*) NOFILTERING INCLUDED

(**) ALTERNATIVE CONNECTION AT RF, IF OR BASEBAND

NOTE 1: For the purpose of defining the measurement points, the branching network does not include a hybrid.
NOTE 2: The points shown above are reference points only; points C and C', D and D' in general coincide.
NOTE 3: (to be included only if applicable)

Points B, C, B' and C' may coincide when simple duplexer is used.

Figure A.1: System block diagram
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A.4.8 Telecommunications Management Network (TMN) interface

For SDH equipment the general requirements for TMN interface and functionality are given by:

+ EN 300417-1-1[53], EN 300 417-2-1 [53], EN 300 417-3-1 [53], EN 300 417-4-1 [53], EN 300 417-5-1 [53],
EN 300 417-6-1 [53], EN 301 167 [54], ETS 300 635 [33] and EN 300 645 [36].

¢ ITU-T Recommendations G.784 [34] and G.773 [35].
e ITU-R Recommendations F.750 [12] and F.751 [13].

NOTE: The standardization of TMN interface functionalitiesis under the responsibility of and under development
in ETSI TC-TMN, and will be applicable to the radio relay systems considered in the present document.

A.4.9 Branching/feeder/antenna requirements

A.4.9.1 Antenna radiation patterns

This requirement is considered essential under article 3.2 of R& TTE [52].
See EN 300 833 [27].

A.4.9.2 Antenna Cross-Polar Discrimination (XPD)

Thisrequirement, if applicable, is considered essential under article 3.2 of R& TTE [52].
See EN 300 833 [27].

A.4.9.3 Antenna Inter-Port Isolation (IPI)
See EN 300 833 [27].

A.4.9.4 Waveguide flanges (or other connectors)

When flanges (or other connector types) are required at reference point(s) B, B', C, C', the following type shall be used
according to IEC 154-2 [40]:

« UBR/PBR/CBR-XXX (or other connectorstype), for the complete frequency range lower limit to upper limit GHz
(if applicable).

NOTE: UBR/PBR/CBRYYY (or other connectors type) may be used for the lower part of the band lower limit to
upper limit GHz. UBR/PBR/CBR ZZZ (or other connectors type) may be used for the higher part of the
band lower limit to upper limit GHz.

A.4.95 Return loss

For systems which intend to apply compatibility requirements under clause A.4.2 b) or 4.2 c), the minimum return loss
shall be X dB at point C and C' over the full RF band and measured back in the direction to the transmitter.

Equipment according to the present document may also have system configurations with integral antennas or very
similar technical solutions, without long feeder connections; return loss is not considered essential. In this case and
when the antennais an integral part of the equipment there shall be no requirement.

For return loss requirement of feeder/antenna assembly, see annex A.

NOTE: Onanationa customer basisit may be required to multiplex equipment from different manufacturers on
the same branching/antenna of one polarization.
Thiswill result in additional national customer requirements for RL also at reference points B and B',
which will be verified in an acceptance test.
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A.4.9.6 Intermodulation products

When multi-channel branching system are concerned, in case the system is intended to comply with compatibility
requirement in clause A.4.2(c), each intermodulation product, caused by different transmitters linked to the same
branching system, shall be less than -XXX dBm referenced to reference point B with an output power per transmitter
relevant to the one referred in clause A.5.3.1.

NOTE: The reference power shall be the maximum power stated by the manufacturer for the equipment. This
clause is not intended for conformance test, but only, if required, for type test agreed between user and
manufacturer. The measurement, if any, will be carried out with unmodulated signals of the same power
of the average level of the digital signals.

A.5  Parameters for digital systems

Radio equipments subject to the present document, might be designed in order to cover wide radio-frequency band
and/or a number of different bit-rate transmission capacity; this could be made by HW and/or SW presetting.

The equipment shall comply with all the requirements of the present document at any possible operating frequency and
transmission bit-rate; however, for the purpose of conformity assessment to R& TTE [52], the test report shall be
produced under the principle set in clause Al.

A.5.1 Transmission capacity

Payload bit rates(s) considered in the present document are: 2,048 Mbit/s, 2 x 2,048 Mbit/s, 8,448 Mbit/s, 2 x

8,448 Mbit/s, 34,386 Mbit/s, 51,840 Mbit/s (STM-0), 139,264 Mbhit/s, Nx155,520 Mbit/s (NxSTM-1), STM-N or other
capacities. System rates configured as n x 2 Mbit/s and n-times 2 Mbit/s mapped into SDH VC12/\VC2 transport bit
rates (sub-STM-0 rates SSTM-1n/sSTM-2n according I TU-T Recommendation G.708 [55]) may be used where
appropriate.

In the following these capacities will be simply referred as 2 Mbit/s, 2 x 2 Mbit/s, 8 Mbit/s, 2 x 8 Mbit/s, nxVC12
(SSTM-1n), nXVC2 (sSTM-2n), 34 Mbit/s, 51 Mbit/s (STM-0), 140 Mbit/s, and 155 Mbit/s (STM-1).

The above system capacity are reported as the most common digital data rates for classical PSTN transport networks;
however systems used in access network may offer other internationally standardized data interface of equivalent
bit-rate as required by the market growth.

A.5.2 Baseband parameters

All the following specified baseband parameters refer to point X and X' of figure A.1. Parameters for service channels
and wayside traffic channels are outside the scope of the present document.

One or more of the following clauses will be applicable.

A.5.2.1 Plesiochronous interfaces

Plesiochronous interfaces at 2 Mbit/s, 8 Mbit/s, 34 Mbit/s and 140 Mbit/s shall comply with ITU-T
Recommendation G.703 [15] . Parameters for service channels and wayside traffic channels are outside the scope of the
present document.

A.5.2.2 |ISDN interface (primary rate)

The transmission of 2 Mbit/s signals using the structure and functions of ISDN primary multiplex signalsisto bein
accordance with ITU-T Recommendations G.703 [15], G.704 [38], 1.412 [37] and ETS 300 233 [25].
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A.5.2.3 SDH baseband interface

The SDH baseband interface shall be in accordance with | TU-T Recommendations G.703 [15], G.707 [39], G.783
[41], G.784 [34] and G.957 [42] and I TU-R Recommendation F.750[12].

Two STM-N physical interfaces are possible:

- STM-1CMI electrical (ITU-T Recommendation G.703 [15]);
- STM-N optical (ITU-T Recommendation G.957 [42]).

The use of reserved bytes contained in the Section OverHead (SOH), and their termination shall be in accordance with
ITU-R Recommendation F.750 [12] . Further details on the possible use of the SOH bytes including additional RFCOH
or RSCOH are givenin TR 101 035 [48].

A.5.2.4 Other data channel baseband interface

One of the following sentence may be applicable

- Thedatainterfaces should bein accordance to....(e.g. ITU-T Recommendations V.11 [22], V.24 [ 23] and
Vv.28[24]).

- Thedata interface offered by the equipment shall be declared by the supplier together with the relevant set of
applicable international standards in agreement with the network operator.

A.5.2.5 Analogue channel baseband interface

If applicable characteristic of analogue interfaces may be reported here.

A.5.3 Transmitter characteristics

The specified transmitter characteristics shall be met with the appropriate baseband signals applied at reference point Z'
of figure A.1. For Plesiochronous Digital Hierarchy (PDH) interfaces this shall be a Pseudo-Random Binary Sequence
(PRBS) according I TU-T Recommendation O.151 [43]. For SDH interface ITU-T Recommendation O.181 [50] test
signal applies.

A.5.3.1 Transmitter power range

Transmitter maximum mean output power at reference point C' of the system block diagram (see figure A.1) shall not
exceed + XX dBm (including tolerance and, if applicable, ATPC/RTPC influence).

For the purpose of system engineering N classes of nominal output power are defined (see intervalsin table A.2).

NOTE: The technological evolution may result in equipment falling outside of the range(s) foreseen in this
clause. In this case the equipments of different output power sub-ranges are not considered to
requireindividual type approval, however their use is subject to individual national agreements.

Table A.2: Output power sub-ranges (including tolerance)

A capability for output power level adjustment may be required for regulatory purposes, in which case the range of

sub-range 1 >x1 dBm <=x1, dBm
sub-range 2 >x2; dBm <=x2,;dBm
sub-range N >xN_ dBm > XNy dBm

adjustment, either by fixed or automatic attenuators, should be in increments of 5 dB or less.
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A.5.3.2 Transmit power and frequency control

These requirements are considered essential under article 3.2 of R& TTE [52].

A5.3.21 Transmit Power Control (ATPC and RTPC)

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

From the point of view of hardware implementation, ATPC and RTPC functions are made by an electronic attenuator
implemented along the transmitting chain (e.g. at IF or at RF level or at both level) and can be realized in amixed
configuration, e.g.:

- ATPC only isimplemented,;
- RTPC only isimplemented;
- ATPC + RTPC are implemented with separate attenuator functions;

- ATPC + RTPC are implemented with a single attenuator complying both functions with different command
functions (either HW or SW) and the ranges of both may be traded-off from a maximum avail abl e attenuation.

The presence of ATPC feature is sufficient for considering also some receiver and system parameters (see clauses A.6
and A.7) among essential requirements under R& TTE Directive [52] article 3.2.

A53.21.1 Automatic Transmit Power Control (ATPC)
Equipment with ATPC will be subject to manufacturer declaration of ATPC ranges and related tolerances.

The correct operation of ATPC function according the supplier declaration shall be tested according the test method
described in clause A.5.2.3 of EN 301 126-1 [45].

Testing shall be carried out with output power level corresponding to:
- ATPC set manually to afixed value for system performance (see clauses A. A.5.5 and A.A.5.6);
- ATPC set at maximum available power for transmit performance (see clause A.A.5.3).

It shall be verified that the emitted RF spectrum is within the absolute RF spectrum mask evaluated for the maximum
available output power of the equipment, including the attenuation introduced by RTPC, if any.

The equipment shall comply with the requirements of spectrum masksin clause A.A.5.3.5 with ATPC operating in the
range between maximum nominal power and maximum available power including the attenuation introduced by RTPC
function (if any). Where the use of ATPC is considered compulsory for regulatory purposes the transmitter output
power must meet the spectrum mask limits throughout the ATPC range.

The tests, carried out to generate the test report and/or declaration of conformity, required to fulfil any Conformity
assessment procedure foreseen by the R& TTE Directive [52], shall be carried-out with:

- ATPC set at maximum available power for transmit performance (see clause A.A.5.3).
- ATPC set manually to afixed value for system performance (see clauses A. A.5.5 and A.A.5.6);
The test shall be carried-out at reference climatic conditions.
[ The following sentence may also be required, particularly in frequency bands where rain attenuation is dominant):]

Not to impair ES performance, it is preferable that the threshold of ATPC intervention is designed to bein aRSL region
where the BBER of clause A.A.5.5.2 is still met (see annex A).

A5.3.2.1.2 Remote Transmit Power Control (RTPC)
Equipment with RTPC will be subject to manufacturer declaration of RTPC ranges and related tolerances.

The equipment shall comply with the requirements of spectrum masksin clause A.A.5.3.5 aong al RTPC range.
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The tests, carried out to generate the test report and/or declaration of conformity, required to fulfil any Conformity
assessment procedure foreseen by the R& TTE Directive [52] shall be carried-out at three operating conditions (lowest,
medium, and highest delivered power) of the RTPC power excursion and with ATPC (if any) set to maximum available
power. The test shall be carried-out at reference and extreme climatic conditions.

Evenif all the procedure provided by clause 5.2.6 of EN 301 126-1 [45] are followed, the actual tests, at the lower
RTPC power levels, might fall outside 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:

- thecalculated evidence that the noise floor of the actual test bed is higher than the mask requirement;

- the calculated evidence that the actual noise floor, generated by the transmitter according its noise figure and its
implemented amplification/attenuation chain; is lower than the mask requirement.

A.5.3.2.2 Remote Frequency Control (RFC)
This functionality is commonly an optional feature.

Equipment with RFC will be subject to manufacturer declaration of RFC ranges and related change frequency
procedure.

RFC setting procedure shall not produce emissions outside the previous and the final centre frequency spectrum masks
required in clause A.A.5.3.5.

The tests, carried out to generate the test report and/or declaration of conformity, required to fulfil any Conformity
assessment procedure foreseen by the R& TTE Directive [52], shall be carried for RFC setting procedure for three
frequencies (i.e. frequencies settings from lower to centre, centre to higher and back in the covered range). The test shall
be carried-out at reference climatic conditions.

A.5.3.3 Transmitter output power tolerance

Thisrequirement is considered essential under article 3.2 of R& TTE [52].

The nominal output power shall be declared by the supplier.

The tolerance of the nominal output power shall be within:

e for systems operating within non-weather protected locations classes 4.1 and 4.1E defined in
ETS 300 019-1-4 [30] and within classes 3.3, 3.4 and 3.5 weather protected locations defined in
EN 300 019-1-3[29]:

- nomina output power +X dB;
« for systems operating within other classes of weather protected |ocations defined in EN 300 019 [28]:
- nomina output power Y dB; (see note for Rapporteurs X=Y).

The above limits are intended as ETSI voluntary requirements; from the point of view R& TTE declaration of
conformity the power tolerance shall be:

- nomina output power +X dB; (see note for Rapporteursthis X is numerically the same X as above)

within the environmental profile declared by the manufacturer for the intended limits of usage of the equipment.

A.5.3.4 Transmitter local oscillator frequency arrangements

Note for the Rapporteurs: This clauseis optional, it was used in the past when specific arrangement was required. |f
required, one or more of the following statements may be applicable:

- when separate transmit and receiver Local Oscillators (LO) are used, the LO frequencies for both transmitters
and receivers should be arranged so that for channelsin the lower half of each go or return sub-band the
frequency is higher than the channel assigned frequency, and for channelsin the upper half of each go or return
sub-band the LO frequency is lower than the channel assigned frequency;
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- _whenever asingle LO isused for both transmitter and receiver the LO frequency shall be arranged between or
above or below the corresponding transmit and receive frequencies,

- there shall be no requirement on LO frequency arrangement.

A.5.3.5 Radio Frequency (RF) spectrum mask

Note for the Rapporteurs:  Figure A.2 isindicative of all masks problematic. One ore more figures should be used as
appropriate; frequency/attenuation corner points should be clearly identified either in the figure itself or in a specific
table. Possible compatibility requirements from clause A.4.2 might result in different spectrum masks. The spectrum
masks limits are necessary for a number of intra-system and inter-system regulatory and performance requirements.
Whenever required mask attenuations, beyond those reported in table B.1 of appendix B, are considered not relevant to
essential requirements under article 3.2 of the R& TTE Directive [52] ; this fact, shown with f) limit in FigureA. 2, shall
be properly remarked in the text. The masks shall be generally extended up to +250 % of the relevant channel
separation (for any regulatory purpose); beyond this frequency, masks are expected to describe only internal
requirement of the system.

This requirement is considered essential under article 3.2 of R& TTE [52].

Clause A.4.2 provides compatibility requirements. The compatibility requirements provide options for single-channel
and multi-channel RF branching systems.

The spectrum masks are shown in figure A.2, both for the normal channels on the same branching networks (curves a,
b) and for the inner side of innermost channels on the same branching networks (curves c, d).

If applicable the following statement and note may apply too:

- Curves a and c apply only to single RF channel systems (partially outdoor) systems.

- \When up conversion is performed from a 70 MHz intermediate frequency, the limit of the residual LO emission
at point C' will not be limited by the spectrum mask but shall meet the limits of spurious emissions, either the
external (see paragraph A.5.3.7.1) or if applicable the internal requirement (see paragraph A.5.3.7.2) whichever
is the more stringent.

NOTE 1: Equipment for innermost channels are not considered to require individual type approval testing
provided that the manufacturer supplies evidence of the design data of the adopted filters to match the
requirement of the required TX spectrum mask and RX selectivity in clause A.A.5.4.6.

The 0 dB level shown on the spectrum masks relates to the spectral power density of the carrier centre frequency,
disregarding residua of the carrier (eventually due to modulation imperfection).

Masks shall be measured with a modulating base-band signal given by a PRBS signal given in ITU-T
Recommendation O.151 [43] in the case of PDH signal or in ITU-T Recommendation O.181 [50] for STM-N signal.

The masks do not include frequency tolerance.

The masks given in figure A.2 fix lower limits of Ax dB and Ac dB for systems with compatibility requirements
according to clause A.4.2 c) and b), respectively, in order to control local interference between transmitters and
receivers on different or same polarization respectively.

NOTE 2: These values may be evaluated by adding a measured filter characteristic to the spectrum at A' of figure
A.2. Dueto 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
high performance spectrum analyser; use of 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.
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Table A.3 shows the recommended spectrum analyser settings.

Table A.3: Spectrum analyser settings for RF power spectrum measurement

Channel MHz it 0.003 | 0.03 0.3 0.9 12 <.
separation <CS< | <CSg| <CSg| <CSg| <CSg | 36<C
0.03 0.3 0.9 12 36 S
Centre fo fo fo fo fo fo fo fo
frequency
Sweep width MHz 0,5 2 5 20 50 200
Scan time auto auto | auto | auto | auto | auto | auto auto
IF bandwidth kHz 1 3 10 30 100 300
Video kHz 0,03 0,1 0,1 0,3 0,3 0,3
bandwidth

Relative Power spectral density [dB
X dB N
0dB \
\
\
AVEA)
\ a), b)
D e
N = == FN- == F === F- = ={- 0
) P U P [ A P U S A A RS
\\ ©
c),d
). ) .
\\\ ® \‘ D
Ax dB
‘\\ NC) N TN
d) § ‘\ b) s
Ac dB
@ L)
0
fi f2 3 fN-1 fN
Frequency from nominal_centre frequency [MHz]

KEYS:
a) Normal channel spectrum with nearest local receiver on cross polarization.
b) Normal channel spectrum with nearest local receiver on co-polarization.
c) Inner side of innermost channel with nearest local receiver on cross polarization.
d) Inner side of innermost channel with nearest local receiver on co-polarization.
e) Limit of direct measurement at reference point B' or C'.
f) Limit for relevance to essential requirements under article 3.2 of the R&TTE Directive [52].
® Frequency zone of nearest local receiver on cross polarization.
@) Frequency zone of nearest local receiver on co-polarization.
@ Frequency zone where standard channels mask has to be defined according to link planning

interference requirements.

Figure A.2: Limits of spectral power density
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If necessary for ENs dealing with multiple bit rates/channel spacing the following statement and table will apply.

Reference frequenciesf 1 to f N are reported in table A.4 for the bit rate and channel spacing foreseen:

Table A.4: Spectrum mask frequency limits

Spectrum Bit Rate Channel f1l f2 f3 | | f N-1 fN
efficiency Spacing
class

A.5.3.6 Discrete CW components exceeding the spectrum mask limit

These requirements are considered essential under article 3.2 of R& TTE [52].

A.5.3.6.1 Discrete CW components at the symbol rate

The power level (reference point B') of spectral lines at a distance from the channel centre frequency equal to the
symbol rate shall be less than -x dBm or x dB below the average power level of the carrier.

A.5.3.6.2 Other discrete CW components exceeding the spectrum mask limit
Should CW components exceed the spectrum mask, an additional allowanceis given.
Those lines shall not:
* exceed the mask by afactor more than { 10 log (CSmin/lI Fbandwidth) - 10} dB (see note);
¢ be spaced each other in frequency by less than CSmin.
Where:

CSmin = "XX" MHzfor "A" GHz band

CSmin = "YY' MHzfor "N" GHz band
| F bandwidth is the recommended resolution bandwidth reported in table A.3.

NOTE: In casethe calculation of the allowance factor will result in a negative value, no additional allowanceis
then permitted.
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Figure A.3 shows atypical example of this requirement.

Attenuation. A
Relative to centre
frequency

X1

s

9

——— oV

S

[

X1, X2, X3 [dB] £ 10log(CSmin/BWe) -10

D1, D2 > CSmin

Figure A.3: CW lines exceeding the spectrum mask (typical example)

A.5.3.7 Spurious emissions
It is necessary to define spurious emissions from transmitters for two reasons:

a) tolimit interferenceinto other systems operating wholly externally to the system under consideration (external
emissions), which limits are referred by CEPT/ERC Recommendation 74-01 [47] based on ITU-R
Recommendations SM.329 [46], and ITU-R Recommendation F.1191 [14];

b) tolimit local interference within the system where transmitters and receivers are directly connected viathe filter
and branching systems (internal emissions).

This leads to two sets of spurious emission limits at reference point B' (for systems with multichannel branching
operation) or C' (for all other cases).

NOTE: "Internal” limits are required not to be more relaxed than the "external” ones.

A5.3.7.1 Spurious emissions - external
This requirement is considered essential under article 3.2 of R& TTE [52].

According to CEPT/ERC Recommendation 74-01 [47] the external spurious emissions are defined as emissions at
frequencies which are removed from the nominal carrier frequency more than + 250 % of the relevant channel
separation.

Outside the band of +250 % of the relevant channel separation, the Fixed Service radio systems spurious emission
limits, defined by CEPT/ERC Recommendation 74-01 [47], together with the frequency range to consider for
conformance measurement, shall apply at reference point C' of figure A.1.
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A5.3.7.2 Spurious emissions - internal

The levels of the spurious emissions from the transmitter, referenced to reference point B' of figure A.1 are specified in
table A.5.

Therequired level will be the total average level integrated over the bandwidth of the emission under consideration.

Table A.5: Internal levels for the transmitter spurious emissions

Spurious Emission Frequency Specification Controlling Factor for requirement
Relative to Channel Assigned Limit application
Frequency
The level of all spurious signals both < -XX dBm If spurious signal's frequency falls within receiver
discrete CW and noise-like evaluated as (-90 dBm is half band, for digital systems with compatibility
total signal level commonly used) |[requirements as in clause A.4.2 b)
<-YY dBm If spurious signal's frequency falls within receiver
(-70 dBm is half band, for digital systems with compatibility
commonly used) |requirements as in clause A.4.2 c)

Requirements for internal spurious emissions are not necessary for systems that are not intended to comply with any
compatibility requirements under clause A.4.2

A.5.3.8 Radio frequency tolerance

This requirement is considered essential under article 3.2 of R& TTE [52].

Maximum radio frequency tolerance shall not exceed:

e +X ppm. or_+ XX kHz, whichever isthe more stringent, for operation in environmental classes 3.1 and 3.2. (or
equivalent weather-protected environment.

e Y ppm. or #YY kHz, whichever isthe more stringent, for operation in other environmental classes.
Thislimit includes both short-term factors (environmental effects) and long-term factors (ageing effects).

In the type test the manufacturer shall state the guaranteed short-term part and the expected ageing part.

A.5.4 Receiver characteristics

A.5.4.1 Input level range

The lower limit for the receiver input level shall be given by the threshold level for Bit Error Ratio (BER) = 10%. The
upper limit for the receiver input level, where a BER of 10 is not exceeded shall be -XX dBm; a BER of 10°Y may only
be exceeded for levels greater than —YY dBm. These limits apply without interference and are referenced to point B.

For equipment designed to operate only with ATPC as afixed permanent feature, the above maximum input levels are
reduced by an amount up to the ATPC range.

A.5.4.2 Rx Local Oscillator (LO) frequency arrangements

NOTE: Thewhole clause is optional and used in the past in very particular cases.

One or more of the following statements may be applicable:

- thereceiver's LO frequencies shall be selected in order to avoid the possibility of local transmittersfalling at the
image frequency of the receivers,

- when separate transmit and receiver local oscillators are used, the LO frequencies for receivers should be the
same of the corresponding transmitters;
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- whenever asingle LO is used for both transmitter and receiver the LO frequency shall be arranged between or
above or below the corresponding transmit and receive frequencies;

- there shall be no reguirement on LO frequency arrangement.

A.5.4.3 Spurious emissions
Spurious emissions from the receiver are emissions at any frequency, measured at point C.
It is necessary to define spurious emissions from receivers for two reasons:

a) to limit interference into other systems operating wholly externally to the system under consideration (external
emissions), which limits are referred by CEPT/ERC Recommendation 74-01 [47];

b) tolimit local interference within the Sub-STM-1 system where transmitters and receivers are directly connected
viathe filter and branching systems.

This leads to two sets of spurious emission limits where the specific limits given for ‘internal’ interference are
required to be no greater than the "externa” level limits.

A5.4.3.1 Spurious emissions - external
This requirement is considered essential under article 3.2 of R& TTE [52].
At reference point C of figure A.1, the limit values of CEPT/ERC Recommendation 74-01 [47] shall apply.

A5.4.32 Spurious emissions - internal
When equipments are foreseen to share the same antenna the following sentences may be applicable:
Spurious emissions limits, referenced to point B, are specified below in table A.6.

Therequired level will be the total average level integrated over the bandwidth of the emission under consideration.

Table A.6 Limits of Spurious Emissions-Internal

Specification Limit Controlling factor
<-XX dBm Spurious falling in the same receiver half-band
(commonly —110 dBm is used) |For systems with compatibility requirements of clause A.4.2 b)
<-YY dBm Spurious falling in the same receiver half-band
(commonly —90 dBm is used) For systems with compatibility requirements of clause A.4.2 c)

For systems without compatibility requirements of clause A.4.2 thereis no requirement.

In addition, when compatibility with FDM systems on the same branching/antenna system is required and the digital
equipment uses 70 MHz intermediate frequency, the LO residual emission, at reference point B, shall be:

<-125dBm  For systems with compatibility requirements of clause A.4.2b in the 7 GHz band.

<-110dBm  For systems with compatibility requirements of clause A.4.2b in all other band and with
compatibility requirements of clause A.4.2cin all band.
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A5.4.4 Void

A.5.4.5 Receiver image rejection

If applicable, the receiver image(s) rejection shall be XX dB.

Also the following table may alternatively be applicable:

The receiver image(s) rejection shall be aslisted in table A.7.

A.5.4.6

ETSI TR 101 036-1 V1.3.1 (2002-08)

Table A.7: Receiver image rejection

Controlling factor

Image rejection

a) if image(s) frequency falls within receiver
half band and branching on different
polarizations is used as defined by the
compatibility requirements in clause A.4.2 (c)

>90dB

b) in systems not intended to fulfil any
compatibility requirements in clause A.4.2

Not Applicable

c) ifimage(s) frequency falls within receiver
half band and branching on same polarization
is used as defined in clause A.4.2 (b) or in the
transmitter half band on different polarization
as defined by the compatibility requirements in
clause A.4.2 (c)

=100 dB

d) if image(s) frequency falls within transmitter
half band and branching on same polarization
is used as defined by the compatibility
requirements in clause A.4.2 (b)

2120 dB

Innermost channel receiver selectivity

Note for the Rapporteurs: This clause is optional

For systems which are intended to comply with compatibility requirement under clause A.4.2b) and 4.2c), to guarantee
innermost TX/RX channel compatibility, the inner side of the innermost receiver shall be within the mask givenin

figure A.4.

Sinceit is not considered feasible to make a practical measurement of this characteristic, the manufacturer shall supply
the design data of the filters implemented on this receiver.

Picture as Required

Figure A.4: Overall minimum receiver selectivity of the inner side of innermost receiver

A.5.5 System performance without diversity

All parameters are referred to reference point C (for systems with simple duplexer) or B (for systems with multi-
channel branching system) of the system block diagram of figure A.1. Lossesin RF couplers used for protected systems
are not taken into account in the limits specified below.

All measurements shall be carried out with the test signals defined in clause A.5.3.

A.5.5.1 BER as a function of receiver input signal level RSL

Thisrequirement is considered essential under article 3.2 of R& TTE [52].

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

specified below.
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Equipment working at the relevant RSL thresholds, reported in the Tables of the relevant annex(es), shall produce a

BER (Bit or Block Error Rate) equal or less than the corresponding values (e.g. 103, 106 and 108 or 10-10) also
indicated in the same tables.

One of the following statement may also be applicable:

when innermost Tx/Rx channel local interferenceis present, the allowed threshold degradation on the values

stated in table A.6 are X' dB at 10-x, Y' dB at 10-y and Z' dB at 10-z when an additional decoupling =D dB is
introduced simulating an achievable antenna | Pl and feeder losses (or, if applicable, antenna circul ator

decoupling);

NOTE: Equipment for innermost channel are not considered to require individual type approval testing provided

that the manufacturer shall supply evidence of the design data of the adopted filters to match the
requirement of clauses A. 5.3.5. and A.5.4.5.

the threshold values stated in table A.8 shall be met even when innermost Tx/Rx channel local interferenceis

present, with an additional decoupling =D dB isintroduced simulating an achievable antenna | Pl and feeder
losses (or, if applicable, antenna circulator decoupling); nevertheless an actual thresholds degradation on
actual BER performances may be present.

Table A.8: BER performance thresholds

RSL @ BER 2> RSL @ 107X RSL @ 107 RSL @ 107Y
Bit rate Channel
(Mbit/s) spacing
2 (MHZ2)W

A.5.5.2 Equipment Residual BER (RBER)

The equipment RBER level under simulated operating conditions without interference is measured with asignal level at
reference point B (or C) which is 10 dB above the level which gives BER = 1076 (as specified in clause A.5.5.1):

for systems of less than 196 kbit/s: BBER < under study;

for systems less than 2 Mbit/s: BBER < under study;

for systems less than 34 Mbit/s: BBER < under study;

for systems of 34 Mbit/s and above: BBER < under study;

all measurements are made at the payload bit rate defined in clause A.5.1.

NOTE 1. Equipment which may supply different payload bit rates on the same aggregate transport rate are
not required to perform individual BBER type approval for every possible payload port, the
manufacturer will present one for type approval and make conformance declaration for the others.

Table A.9 gives the minimum recording time and the maximum numbers of errors that shall not be exceeded:

NOTE 2: When FEC isimplemented, its activity may be recorded and RBER estimated, on alower time
base, by alaw, stated by the manufacturer, which effectiveness may be verified, at suitable higher
BER points, by the body which performs the test.
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Table A.9: Allowed number of errors in a 24 hours background BER test

Bit rate Channel Minimum recording time Maximum errors number
spacing

A.5.5.3 Interference sensitivity

All receive signal levels and C/lI measurements are referred to reference point B (for system with multi-channel
branching system) or C (for systems with simple duplexer) of the RF block diagram (see figure A.1).

A553.1 Co-channel "external” interference sensitivity
Thisrequirement is considered essential under article 3.2 of R& TTE [52].

The limits of co-channel interference shall be asin table A.8 below, giving maximum C/I valuesfor 1 dB and 3 dB
degradation of the 106 BER limits specified in clause A.5.5.1.

This requirement applies also to systems with XPIC referring to "external” interferers from similar systems but froma
different route (nodal interferer).

For frequency co-ordination purpose intermediate values may be found in the curve supplied in annex A.

Table A.10: Co-channel "external" interference sensitivity

co-channel "external" C/llat BER @ 10® RSL
interference degradation
degradation = 1dB 3dB
Spectrum Bit rate
efficiency (Mbit/s) Channel spacing
class v (MHz)

Vv Vv

1

2

A.5.5.3.2 Co-channel "internal" interference sensitivity
a) Inflat fading conditions

The following specification appliesto systems with XPIC only; the "internal interference” is considered that given by
the twin system sharing the same XPIC system.

The limits of the co-channel "interna” interference sensitivity shall be asin table A.11.
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Table A.11: Co-channel "internal" interference sensitivity

co-channel "internal” C/l at BER @ 106 RSL
interference degradation
degradation = 1dB 3dB
Spectrum Bit rate
efficiency (Mbit/s) Channel spacing
class v (MHz)

Vv Vv

1

2

b) In dispersivefading conditions
Thisrequirement is for systems at in 18 GHz band and below.

To evaluate the performance during multipath propagation, dispersive cross-polarized main signals and non dispersive
cross-polarization interferences are used in test bench in clause A.C.5.

Performance is evaluated by means of a signature degraded by the presence of Cross Polar Interference. In the above
defined measurement conditions, the notch frequencies and depths are kept equal on both paths.

Limits for BER = 106 are reported in table A.12.

Table A.12: Degraded signature vs. XPI

Class/CS S/IXPI Signature Width Signature Depth
[MHZ] [dB] [MHZ] [dB]
4/56 Thd Thd Thd
5/28 Thd Thd Thd
5/56 Thd Thd Thd
6/40 Thd Thd Thd

A.5.5.3.3 Adjacent channel interference
This requirement is considered essential under article 3.2 of R& TTE [52].

The limits of adjacent channel interference shall be as given in table(s) 10.1 to 10.n below for like modulated signals

spaced of 1 to n channel spacing respectively, giving maximum C/I valuesfor 1 dB and 3 dB degradation of the 106
BER limits specified in clause A.5.5.1.

For frequency co-ordination purpose intermediate values may be found in the curve(s) supplied in the annex A.
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Table A.13.1: 1st adjacent channel interference sensitivity

1St adjacent channel C/ll at BER @ 108 RSL
interference degradation
degradation = 1dB 3dB
Spectrum Bit rate Channel spacing
efficiency (Mbit/s) (MHz)
class Vv v
v
1
2
Table A.13.n: nth adjacent channel interference sensitivity
nth adjacent channel C/l at BER @ 108 RSL
interference degradation
degradation = 1dB 3dB
Spectrum Bit rate Channel spacing
efficiency (Mbit/s) (MHz)
class Vv v
v
1
2

A.5.5.3.4 CW spurious interference
This requirement is considered essential under article 3.2 of R& TTE [52].

For areceiver operating at the RSL specified in clause A.5.5.1. for 106 BER threshold, the introduction of a CW
interferer at alevel of +XX dB, with respect to the wanted signal and at any frequency up to the relevant upper and
lower frequency limits derived from the table A.reported in appendix B (see clause B.5.5.3.4), but excluding
frequencies either side of the wanted frequency by up to 250 % the relevant co-polar channel spacing, shall not result in
aBER greater than 105,

Thistest is designed to identify specific frequencies at which the receiver may have a spurious response; e.g. image
frequency, harmonics of the receivefilter, etc. The actual test range should be adjusted accordingly. Thetest is not
intended to imply arelaxed specification at all out of band frequencies el sewhere specified in the present document.

A.5.5.3.5 Front-end non-linearity requirements (two-tone CW spurious interference)
For areceiver operating at the RSL specified in clause A.5.5.1 for 106 BER threshold, the introduction of two equal

CW interferes each with alevel of +YY dB, with respect to the wanted signal and located at the 2nd and 4th adjacent
channel in the receive halfband, shall not result in a BER greater than 1075,
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A.5.5.4 Distortion sensitivity

One of the following three statements will be applicable, depending on the frequency band and/or the system baud-rate

and distortion sensitivity:

1) For adelay of 6,3 nsand a BER of 103 the width of the signature shall not exceed +XX MHz relative to the
channel assigned frequency and the depth shall not be less than XX dB:

for a delay of 6,3 nsand a BER of 106 the width of the signature shall not exceed +XX MHz relative to the
channel assigned frequency and the depth shall not be less than XX dB;

these limits are valid for both minimum and non-minimum phase cases;

the limits specified for BER = 1073 shall also be verified by the loss of synchronization and re-acquisition
signatures.

2) Rainfall isthe main propagation factor in the 18 GHz band limiting performance. Powerful equalizersto
compensate propagation distortion are not considered necessary for 18 GHz equipment. The specifications for
distortion sensitivity are given below in the form of signatures:

for two path propagation with a delay of 6,3 ns and a BER of 10-3 the width of the signature shall not exceed
+XX MHz relative to the assigned channel centre frequency, the depth shall not be less than X dB;

for two path propagation with a delay of 6,3 ns and a BER of 106 the width of the signature shall not exceed
+XX MHz relative to the assigned channel centre frequency, the depth shall not be less than X dB;

these limits are both valid for minimum and non-minimum phase cases. They shall also be verified by the
loss-of-synchronization and re-acquisition signatures.

3) Outage from multipath phenomena is not considered relevant for the systems subject to the present document.

A.5.6 System characteristics with diversity

Space, angle and frequency diversity techniques are applicable. In this clause, only combining techniques are
considered.

A.5.6.1 Differential delay compensation

It should be possible to compensate for differential absolute delays due to antennas, feeders and cable connections on
the two diversity paths. The limit is at least XX ns of differential absolute delay.

A.5.6.2 BER performance

When both receiver inputs (main and diversity, reference point B and BD) are fed with the same signal level at an
arbitrary phase difference, input level limits for specified BER values of clause A.5.5.1 shall be lower than those given
under clause A.A.5.5 for the case without diversity:

- morethan 2,5 dB for IF or baseband combining systems;

- morethan 1,5 dB for RF combining systems,

- no improvement for baseband switch systems.

A.5.6.3 Interference sensitivity

[Under study]

A.5.6.4 Distortion sensitivity

[Under study]
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A.Annex A (normative):
Wide radio-frequency band covering units and multirate
equipment specification and tests

Note for Rapporteurs. This annex is necessary, in case of EN candidate for being harmonized under the R&TTE, in
order to set the rules for the production of the test report for essential parameters necessary to fulfil the conformity
assessment to article 3.2 essential requirements.

A.A.1 Wide radio-frequency band covering units

Even if radio frequency front-ends for FDRS are commonly designed for covering all or part(s) of the possible
operating channels within a specific radio frequency channel arrangement, equipments can provide single radio
frequency channel operation (e.g. when the RF duplexer filtersistuned to a specific channel) or offer a wider operating
frequency range (e.g. wide-band RF duplexer and frequency agility by RFC function for easiness of deployment and
gpare parts handling by operators with large networks made by more than one assigned channels).

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 foreseen by the R& TTE Directive [52], shall be carried-out in the following way:

1) inthe case of equipments intended for single channel operation, the test report shall be produced for one radio
frequency channel arbitrarily chosen by the supplier (seefigure A.A.A.1);

2) inthe case of equipmentsintended for covering an operating frequency range, the test report shall be produced
for the lowest, intermediate and highest possible radio frequency channel within that operating frequency range
(seefigure A.A.A.2);

3) itisnot required that all the tests, required for the test report, are done on the same sample of equipment and at
the same time; provided that the test report includes all 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 rangesand in
different times.

When applicable a so the following additional provisions apply to the production of the test report:

- inthe 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 (seefigure A.A.A.2);

- inthe case of equipments designed to cover, with the same requirements under the same ET S| standard, a
number of fully or partialy overlapping recommended and/or national radio frequency channel arrangements,
similarly established across contiguous radio frequency bands allocated to Fixed Service, the test report shall be
produced for one radio frequency channel arrangements arbitrarily chosen by the supplier, using the above
procedures for equipments intended for single channel operation or for covering an operating frequency range
(seefiguresA.A.A.land A.A.A2).
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Figure A.A.1l: Test report frequency requirement for equipments
intended for single channel operation
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Figure A.A.2: Test report frequency requirements for equipments intended
for covering an operating frequency range

A.A.2 Multirate/Multiformat equipment

FDRS equipments can cover a number of different payload-rate or different modulation format through software
pre-settings.

In such cases the equipment shall comply with all the requirements of the present document at any possible payload
operation.

The tests, carried out to generate the test report and/or declaration of conformity, required to fulfil any Conformity
assessment procedure foreseen by the Directive 1999/5/EC [52], shall be carried-out for transmitting phenomena (see
clause A.4.5) at any possible bit rate and modul ation format operation, while receiving phenomena (see clause A.4.7)
and control and monitoring functions (see clause A.4.8) shall be tested only at the lowest and the highest bit rate for any
modulation format.

ETSI



41 ETSI TR 101 036-1 V1.3.1 (2002-08)

A.Annex B (normative):
The EN Requirements Table (EN-RT)

Notwithstanding the provisions of the copyright clause related to the text of the present document, ETSI grants that
users of the present document may freely reproduce the EN-RT proformain this annex so that it can be used for its
intended purposes and may further publish the completed EN-RT.

The EN Reguirements Table (EN-RT) serves a number of purposes, as follows:

- it provides atabular summary of all the requirements;

- it shows the status of each EN-R, whether it is essential to implement in all circumstances (Mandatory), or
whether the requirement is dependent on the supplier having chosen to support a particular optional service or
functionality (Optional). In particular it enables the EN-Rs associated with a particular optional service or
functionality to be grouped and identified;

- when completed in respect of a particular equipment it provides a means to undertake the static assessment of

conformity with the EN.
Table A.B.1: EN Requirements Table (EN-RT)
EN Reference EN <xXX XXx> Comment
No. | Reference EN-R (see note) Status
Clause
1 <X.y.z> <Limits for parameter 1>
2 <etc.> <etc.>
3
<etc>
NOTE:  <This><These> EN-R<s> <is><are> justified under Article <X> of the R&TTE Directive.

Guidance note:  Select the one item under the relevant Article covered by the present document and amend the

Note appropriately.

Key to columns:;

No

Reference

EN-R
Status

M
o

O.n

Table entry number;

Clause reference number of conformance requirement within the present document;
Title of conformance requirement within the present document;

Status of the entry as follows:

Mandatory, shall be implemented under all circumstances,

Optional, may be provided, but if provided shall be implemented in accordance with the
requirements;

this status is used for mutually exclusive or selectable options among a set. The integer "n" shall
refer to aunique group of options within the EN-RT. A footnote to the EN-RT shall explicitly state
what the requirement is for each numbered group. For example, "It is mandatory to support at least
one of these options’, or, "It is mandatory to support exactly one of these options’.

Comments To be completed as required.
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A.Annex C (informative):

A.C.1 Radio Frequency (RF) channel arrangement

The relevant radio frequency channel arrangement is provided by (related ITU-R, CEPT or other body
recommendation); however, for readers convenience, figure A.C.1 givesits general overview.

The centre gap is actual value or other reference to the basic raster relationship (e.g. taken as a multiple of the basic
raster of 3,5 MH2).

The innermost channels are actual value of the spacing if relevant for particular selectivity or other reference MHz
spaced.

The transmitter receiver duplex frequency separation is value or any other motivated duplex frequency separation
definition.

Figure(s) as Required

Figure A.C.1: Radio frequency channel arrangement

A.C.2 Antenna and feeders requirements

A.C.2.1 Antenna Inter-Port Isolation (IPI)

Compatihility criteria (reported in clause A.4.2 c) if applicable) of innermost cross-polarized TX and RX equipment
will be guaranteed with an [Pl of " X" dB plus twice a feeder loss of "Y" dB.

A.C.2.2 Feeder/antenna assembly return loss

The minimum return loss of the feeder/antenna assembly, connected to indoor systems, should be considered not less
than Y dB. The measurement shall be referred to reference point C/C' towards the antenna.

For partialy outdoor systems with short connections to the antenna, the antenna return loss should be considered not
less than X dB. The measurement shall be referred to reference point D/D" towards the antenna.

A.C.3 Automatic Transmit Power Control (ATPC)

Automatic Transmit Power Control (ATPC) may be useful in some circumstances, e.g.:
- to reduce interference between neighbouring systems or adjacent channels of the same system;
- to improve compatibility with analogue and digital systems at nodal stations,
- toimprove residual BER or BBER performance;
- to reduce upfading problems;
- to reduce transmitter power consumption;

- toreducedigital to digital and digital to analogue distant interference between hops which re-use the same
frequency;

- toincrease system gain as a countermeasure against rainfall attenuation;
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- infrequency bands where multipath is dominant propagation factor, to improve adjacent channel protection to
differential fading conditions caused, by operation of adjacent channels on different antennas on paralel route
(e.g. operated by different operators).

ATPC as an optional featureisaimed at driving the Tx power amplifier output level from a proper minimum which
facilitates the radio network planning requirements and which is used under normal propagation conditions up to a
maximum value which fulfils all the specifications defined in the present document.

ATPC may also be used to increase the output power above the nominal level up to the maximum level specified by the
manufacturer, with the agreement of administrations and operators, during fading conditions. This can be useful
because in frequency ranges above 13 GHz the main limiting factors are given by non selective fading events.

For planning considerations in a nodal environment a system equipped with ATPC can be considered to operate with its
minimum transmitter power.

In some systems ATPC may be employed as a fixed feature in order to reach a higher nominal system gain; when
ATPC isafixed feature the ATPC range is defined as the power interval from the maximum (including tolerances)
output power level to the lowest transmitter output power level (at reference point B') with ATPC; when it is optional
two ranges may be defined, a"down-range" from the nominal level to the minimum (including tolerances) and an
"up-range" from the nominal level to the maximum (including tolerances). Therefore, in such systems, when ATPC is
disabled, the nominal output power for stable operation is lower than the maximum in dynamic operation with ATPC
enabled.

To avoid reduction in the practical ATPC range, the minimum power level should not be less than 5 dBm.

The use of the ATPC may increase the percentage of time in which the system operates at low receiver signal level; it
may be preferable that the threshold of ATPC intervention is designed to be in a RSL region where the BBER is still
met, so that, even if the system would remain at constant RSL for an higher percentage of time, an increase of Errored
Blocks (EB) or Background Block Error Ratio (BBER) objectivesis avoided with respect to a system without ATPC
function.

A.C.4 Co-channel and adjacent channel Interference

The reference performances for co-channel and adjacent channel spaced by one or more channel spacing C/I are shown
infiguresA.C.2,A.C.21,A.C2.2....AC2n
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eceiver Input Level at Point B [dBm]

BER=10-6

Cochannel C/l referred at point B [dB]
X GHz Y GHz Z GHz X GHz Y GHz Z GHz

Figure A.C.2: Co-channel interference threshold degradation
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eceiver Input Level at Point B [dBm]

BER=10-6

1st adjacent channel C/I referred at point B [dB]
XGHz Y GHz Z GHz X GHz Y GHz Z GHz

Figure A.C.2.1: 1st adjacent channel interference threshold degradation

Figure asrequired

Figure A.C.2.2: 2nd adjacent channel interference threshold degradation

Figure asrequired

Figure A.C.2.n: Nth adjacent channel interference threshold degradation
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A.C.5 Measurement test set for XPI characteristics

We define in figure A.C.3 a measurement set-up that allows to simulate wanted signal's affected by flat and/or
dispersive fading conditions in presence of XPI (Cross Polar Interference) which level and phase can also be varied.

Noise

Fading
Pattern MOD Simulator
Generator
H-Pol Signal
Demodulator
with »| BER
XPIC detector
Phase
Shifter
Pattern \ Fading
Generator MOD "|Simulator
V-Pol Signal
Figure A.C.3: IF Measurement test set
Asan dternative afull RF test set-up may be used as reported in figure A.C.4.
Pattern BB [MOD |TX RX |DEM |BB Error
generator —» —| detector
XPIC
(if
any)
Phase
Shifter

Pattern BB |MOD |TX RX |DEM |BB Error
generator > O\O/\/b P detector

Figure A.C.4: RF Measurement test set
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A.Annex D (informative):
Bibliography

e ETSI EN 300 339: "Radio Equipment and Systems (RES); General Electro-Magnetic Compatibility (EMC) for
radio equipment”.

e ETSI EN 301 127: "Fixed Radio Systems; Point-to-point equipment; 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 or Co-Channel Dual Polarized (CCDP) operation”.
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Appendix B:
Background for the standardized items and for the
normative and informative annexes

B.1  Scope

This clause contains a brief description of the equipment type, its use within the network, specific requirements and any
other information useful to identify the commercial and technical environment in which it will be used. This clause will
be used by ETSI as a database and document sales reference, so it should be short, concise, and aimed at those who may
be unfamiliar with DFRS or radio systemsin general.

In the scope should be placed all the reference to those side standardization area which are relevant to the system
operation, while not specifically related to the equipment parameters reported in the standard itself.

These arguments may be summarized as:

¢ Antennas parameters. antenna parameters are considered essential for a correct and efficient spectrum
management. WG TM4 decided not to include antenna parameters in each equipment standard but to produce a
set of specific standards covering al the relevant parameters for P-P and P-MP antennas in every relevant
frequency band. Reference to the required antenna standard is therefore required.

« Conformance testing procedures. even if not mandatory, testing procedures are extremely helpful for mutual
recognition of type tests under the procedures set by ERC Decision (97)/10 [51] and in future for acommon base
for presumption of conformity and market survey under the scope of the R& TTE Directive [52]. WG TM4
decided not to include conformance testing procedures in each equipment standard but to produce a set of
specific standards covering the testing procedures and characterization of parameters from the regulatory point
of view for P-P and P-MP equipment and antennas. Reference to the required standard is therefore required.

e Spectrum efficiency classes: standards for fixed radio systems are usually structured as multiple system types
(for different capacity and spectrum efficiency in the various options of channel separation provided by CEPT
channel arrangements). Therefore the proposed 5 classes are used to identified the spectrum efficiency options
for regulatory purpose only. This should not be considered compulsory for the actual modulation format used.
The class number should be maintained constant even if some are not foreseen for the standard under
development.

« Safety aspects, being safety aspects not included in the ETSI term of reference, safety requirement for equipment
shall be explicitly excluded by any EN; however safety is required for compliance to the presumption of
conformity to harmonized standards under the scope of EC RE& TTE Directive [52]. Therefore reference to the
applicable CENELEC standard(s) is to be made.

¢ Generic Wording technical background: WG TM4 produced and maintain this TR 101 036 [49] in order to give
the users of ETSI standards on Fixed Radio Systems the technical background of most parameters reported in
WG TM4 standards. Reference to this TR is therefore considered necessary for solving doubts on the correct
interpretation of the standard requirements.

* Reference to parameters essentia for presumption of conformity to R& TTE Directive [52] based on the
background of TR 101 506 [57].
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B.2 References

These are references made to other Standards and Recommendations, either from ETSI or from other bodies (e.g.
ITU-T or ITU-R) that contain normative information and/or parameters that are referenced in the text of the standard.

NOTE: "Normative" references are not applicable to the deliverable types Technical Report (TR) or ETSI Guide
(EG).

Remember, it is particularly important to include an issue date of these references because of the possible negative
impact on the equipment characteristics, cost, availability and certification of changes made in later versions. If itis
required that the latest version of a normative reference is used, then the i ssue date should not be included.

B.3  Definitions, symbols and abbreviations

The purpose of this clause isto give the full meaning of the definitions, abbreviations and symbols used in the EN.

B.4 General characteristics

B.4.1 Frequency bands and channel arrangements

A figure of the relevant channel plan, if any, to be reported in informative annex C, is suitable for referencein
understanding the related problems.

B.4.1.1 Channel arrangement

This clause gives the frequency range(s) for the equipment subject to the EN, together with referencesto the relevant
CEPT and/or ITU-R Recommendations or other applicable documents; the description of the main features of the
channel plan(s) is ERC (or ITU-R) responsibility that may change it without the standard is affected, therefore it is not
appropriate that detailed reference is given in the main body of ENs. For reader convenience only, a specific
informative annex may be produced.

For radio frequency channel arrangements definition and background see I TU-R Recommendation F.746 [5].

B.4.1.2 Channel spacing for systems operating on the same route

This clause may only be relevant for ENs where the use of multiple bit rates and equipment classes on different channel
spacing is required. If only one bit rate/channel spacing is provided this may be given in thetitle of EN, but it is
preferableif it is stated somewhere in the text as well.

The co-polar (or aternated or interleaved) channel spacings in this clause coincides with that used for first adjacent
channel interference performance.

The actual connection to the antenna port(s) may be different; for example even if systems are specified for co-polar
adjacent channel operation, it may be convenient to connect two adjacent channels to different polarization of the same
antenna.

All the possible system types summarized in this clause, should be identified with a specific numeric code (see note) to
be reported in a specific normative annex; these codes would be required by licensing administration to uniquely and
easily refer to the system proposed for license.

NOTE: Thissubject isstill under study by TM4.
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B.4.2 Compatibility requirements between systems

At the date of publication of this TR, no P-P EN produced by WG TM4 has ever foreseen "air-interface compatibility"
among transmitters and receivers from different manufacturer. However this will not prevent that in future EN it may be
foreseen. It should be noted that article 4.2 of the R& TTE [52] requires operators to publish the interface technical
characteristics at their NTP (network termination points) in order to stimulate competition on terminal equipment; this
event may in future impact P-MP equipment but thisis unlike for P-P. Additional information on application of

article 4.2 to fixed radio systems are reported in TR 101 845 [59].

Moreover, this clause covers the fact that, on a market/national/customer basis it may be required to multiplex
equipments from different manufacturer on the same branching/antenna of one polarization.

Thiswill result in additional market/national/customer requirement for branching mechanica arrangement, which may
be verified in a customer acceptance test.

This requirement, if present, will imply other requirements for related parameters, namely transmit spectrum masks (see
clause B.5.3.5), internal TX and RX spurious emissions (see clauses B.5.3.7.2 and B.5.4.3.2) and antenna | nter-Port
Isolation (1PI) (see clause B.4.9.3); which, together have to guarantee the required compatibility (i.e. no degradation or
an allowed amount of thresholds degradation which value will be stated in the clause B.5.5.1 where flat fade threshold
behaviour is stated).

B.4.3 Performance and availability requirements

These aspects are not directly related to equipment performance to be specified in an EN because they are strongly
related to the hops length and/or dispersive behaviour and cannot be matter of any conformance test; nevertheless the
equipment shall incorporate suitable features in order to be capable of meeting the requirements on standard hops and
connections.

Consequently, this clause shall state in which grade (local, medium or high) of network performance, or in which
portion (national or international) of the network, the equipment under the present document is to be used.

Performance and availability are regulated by ITU-T Recommendation G.821 [16] or G.826 [17] and G.828 [68] for
measurements based on error counts or block count, respectively.

(G.826 [17] is applicable to both SDH and PDH systems, while G.828 [68] is to be applied to "new" (i.e. designed after
its adoption by ITU-T) SDH systems only.

G.821 [16] is applicable only to systems below the primary rate (i.e. < 1.5/2 Mbit/s) while G.826 [17] is applicable only
for systems at or above the primary rate.

ITU-T Recommendations G.826 [17] and G.828 [68] are the most recently delivered recommendations and should be
used at "path" level for al systems operating at or above the primary rate; in particular, G. 828 [68] should be used for
SDH "paths' only.

The events for SDH multiplex and regenerator sections have to be measured according to ITUT Recommendation
(G.829 [69], which differs from G.828 [68] in the block sizes for the multiplex section (24 times 8 000 block/s for
STM-1 instead of the 8 000 block/s used in G.826 [17] and G.828 [68] for paths).

ITU-T Recommendations cover the performance aspects of the hypothetical reference circuit, while radio connections
within the network should conform to ITU-R Recommendations which transform ITU-T general requirements into
specific requirements.

For ITU-T Recommendation G.821 [16] based networks, hypothetical and real radio reference paths or for applications
in of local grade, medium grade and high grade portions, operating at capacities below the primary rate

(i.e. < 1,5/ 2 Mbit/s), ITU-R Recommendation F.697 [4], for local grade circuits, ITU-R Recommendation F.696 [3], for
medium grade circuits; for high grade circuits, I TU-R Recommendations F.634 [1], should be used for error
performance limits, while the limits for unavailability can be set by using I'TU-R Recommendation F.557 [64] and
ITU-R Recommendation F. 695 [2].

For applications based on ITU-T Recommendation G.826 [17] and G.828 [68], operating at capacities at or above the
primary rate, ITU-R Recommendation F. 1491 [11] and I TU-R Recommendation F. 1493 [67] should be used in the
national portion, ITU-R Recommendation F. 1397 [10] and I TU-R Recommendation F. 1492 [65] should be adopted in
the international portion.
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B.4.4 Environmental profile and conditions

This clause refers to the requirement dictated by the practical use of the equipment when introduced in the actual
network locations.

Fromthe R& TTE [52] point of view, the environmental profile is not an essential requirement, however the
manufacturer shall state the assumed profile under which the essential requirements are fulfilled and ensure that the
equipment documentation clearly shows those limits for avoid the usage under different conditions that may endanger
the equipment conformity.

The term "environmental” refersto every kind of climatic, chemical, mechanical, biological and other stresses, which
the equipment is required to withstand, and that are generally givenin EN 300 019 [28].

In general only environmental conditions during operation are a matter for EN but, whenever applicable, transport and
storage environments may also be quoted from the same EN 300 019 [28].

Although radio-relay engineers would refer to the radio equipment location as "indoor" or "outdoor”, EN 300 019 [28]
terminology uses "weather protected” and "not weather protected" respectively. Under these two general headings,
various sub-classes are depicted for better matching the different types of situationsin which electronic equipment may
be located.

The"E" in class 4.1E stands for extreme, so the temperature range is wider than and includes the range of nhormal
class 4.1. Therefore equipment rated for 4.1E can be used anywhere in Europe, equipment rated for class 4.1 isonly
suitable for the more temperate regions with no significantly extreme weather conditions.

It is possible to test equipment cabinets to EN 300 019 [28], and this shall be kept in mind when deciding the
parameters under which a piece of equipment is to be tested. For instance, it may be possible to use a piece of
equipment rated for class 3.1 outdoors if protected by a previously approved class 4.1E cabinet.

Environments other than those referred by EN 300 019 [28] may be added to the standard text, provided that acceptable
reasons are given.

B.4.5 Power supply

ETSI WG EE2 isresponsible for characteristics at primary AC (mains) and secondary DC (battery) inputs.
ETS 300 132-1 [31] and ETS 300 132-2 [32] should be used for reference.

These ETSs are relevant for conventional telecommunication centres. However the new scenario of private operators
and customer premises, will possibly require different kinds of power supply interfaces, that is presently under study by
WG EE2.

B.4.6 ElectroMagnetic Compatibility (EMC)

Thisisrelevant to essential requirements under article 3.1b of R& TTE [52].

There are many different approaches and European bodies which deal with this subject. In 1992 WG RES9 was given
the responsibility within ETSI for EMC of fixed radio systems and al so reached agreement with WG EE4, whichis
responsible for other transmission equipment, regarding the boundary where the ET Ss produced by the two bodies are
applicable (i.e. if the multiplexer isan integral part of the radio equipment it will also fall under RES9). Thisisreflected
inajoint EE4/RES9 meeting report (2nd February 1993). However in 1997 all EMC activities of RES9 and EE4 have
been unified in the newly established WG ERM/EM C under the also new TC-ERM.

The EMC requirement for Point to Point Fixed Radio Systems of 2 Mbit/s and above were covered by

ETS 300 385 [20] issued by WG RES9 where two classes of equipment type are considered (class A for commercial
grade and class B for equipments which are supposed to meet standard ITU-T/ITU-R performance also in a polluted RF
environment).

Following specific request from TM4, WG ERM/EMC has produced arevision of this standard; thisversionis

EN 300 385 [21] and cover al Fixed Radio Systems, including P-P, P-MP and analogue systems of any system rate.
This version merged the two classes of equipments A and B previously defined for differentiating the expected network
performance into a single one with all the immunity criterialeft to supplier declaration.
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In principle emissions and immunity phenomena at antenna port are also required for conformity to EMC European
Directive, however in producing EN 300 385 [21] it was agreed that Spurious emissions and CW spurious interference
rejection would remain in each product standard, therefore these requirements shall be included in TM4 equipment
standards (see clauses B.3.7.1, B.5.4.3.1 and B.5.5.3.4).

When R& TTE Directive [52] was implemented spurious emissions has been formally included into article 3.2
requirements and all equipment standards (previously published under the EMC Directive [60]). A new multi-part EN
has been produced by WG ERM/EMC and the parts relevant to Fixed links are EN 301 489 part 1 [18] and part 4 [19].
These ENs set the same application and requirements of the EN 300 385 [21] and have been published in the EC OJ
together the previous ETS 300 385 [20] and EN 300 385 [21]. The two latter will cease to be base for presumption of
conformity by the date reported in the EC OJ (=mid 2002).

It should be noted that, for fixed links, cabinet radiation requirement was exceptionally maintained in
EN 301 489-4 [19], while for other radio servicesit has been included in equipment standards (possibly being
indistinguishable from spurious emissions in equipment mostly with integral antennas).

The upper-bound frequency where EMC is defined within ETSI is up to now fixed to 1 GHz and thisis also reflected in
the ERM/EMC standards, nevertheless TM4 has expressed the opinion that in the present fixed/mobile environment this
limit has to be raised to 2 GHz.

B.4.7 System block diagram

The reported block diagramis for typical point-to-point transceiver systems using diversity techniques, other specific
block diagrams may also be applicable.

B.4.8 TMN interface

Thisargument is currently under responsibility, study and definition by ETSI WGs TM2 and TM 3; TM4 contribution
shall, in general, be addressed to the above WGs, giving proper resourcing, by means of specific joint activity, to
support the development of specific radio information models. Nevertheless, other specific TM4 ETSsfor PDH or
analogue systems, if any result from a specific activity, might be applicable.

B.4.9 Branching/feeder/antenna requirements

A set of antenna standards has been produced or is under production by TM4; therefore equipment standards should no
longer contain antenna parameters.

The scope of ENs (see clause 1) should contain the appropriate reference to the applicable antenna standard.

B.4.9.1 Antenna radiation patterns
Thisisrelevant to essential requirements under article 3.2 of R& TTE [52].

The antennaradiation pattern is related to the network environment, so that it is, in general, a matter for National
planning standards; however, when the antennais an integral part of the equipment, reference to the antenna
performance or, when available, to the relevant antenna EN, for certification purposes, shall be included in the
equipment EN.

For dua polarized antennas, co-polar and cross-polar patterns shall be included for each polarization.

TM4 has developed EN 300 631 [26] and EN 300 833 [27] which deal with antenna characteristics; as a conseguence
these may be considered normative reference for radio equipment EN.
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B.4.9.2 Antenna Cross-Polar Discrimination (XPD)
Thisisrelevant to essential requirements under article 3.2 of R& TTE [52].

Thisfactor is optional and may be useful for frequency co-ordination purpose or may be necessary for a minimum
system performance (e.g. for co-channel use of multi-state high capacity systems or when, in alternated arrangements,
adjacent channel NFD value is not enough to bear propagation induced de-polarization).

Under the above conditions a minimum regquirement for XPD discrimination in unfaded conditions or, when available,
reference to the relevant antenna EN has to be stated.

B.4.9.3 Antenna Inter-Port Isolation (IPI)

When equipment of different manufacturers and/or already existing analogue or digital equipment are required to be
connected to different polarizations of the same antenna, a reference value of IPI (plus, if applicable, an additional
feeder loss which integrate the H/V local discrimination) shall be stated.

With this value compatibility (e.g. the reguired maximum threshold degradation stated in clause B.5.5.1 is achieved)
between innermost cross-polarized local TX and RX equipment is considered.

B.4.9.4 Waveguide flanges (or other connectors)

Standardization of flanges (or other connectors) is required at B-B' reference points when egquipment from different
suppliersisintended to be used on the same polarization of the same antenna, or at C-C' reference points unless integral
antennas are required (see compatibility requirement in clause A.4.2).

B.4.9.5 Feeder/antenna return loss

Return Loss (RL) at reference point C/C' is of particular importance when long feeders are used to connect branching
and antenna systems.

Mismatch at both end of the feeder may create echo distortion that, on first conservative assumption may be considered
as a co-channel interference with C/l = RL@(C/C") + RL@(D/D"); thus the value of RL may depend on the radio system
type.

NOTE: Thisisif feeder transmission time delay is much higher than the symbol time interval of the system and
neglecting the benefit of feeder attenuation.

When the feeder is not present or it is of negligible length, RL impact may be reduced to the produced transmission loss
due to power reflection and a value of 20 dB may be in any case enough.

It has to be noted that branching systems realized with simple duplexer, due to the absence of wide band RF termination
may not give the required RL on a full-band coverage but only on smaller bands across the relevant channel(s)
frequency of the transmitter(s) and receiver(s) of the equipment under test.

B.4.9.6 Intermodulation products

When considering the inclusion of a multi-channel branching system, the transmitter power passing through slight
non-linearities in the branching and antenna circulators, feeders and antenna may generate 3rd or higher order
intermodulation products. These intermodulation products may fall at local receiver frequencies and cause threshold
degradation (see background of clause B.5.3.5).

The level of the intermodulation product which may cause degradation depends on:

- thefrequency on which the intermodulation products actually fall (worst case is co-channel and outside a benefit
of a"pseudo NFD" may be taken into account);

- it should be noted that "nth order intermodulation products have a bandwidth "n" times wider than the generating
signals,
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- thethreshold of the receiver and its sensitivity to co-channel interference which may be taken from clauses
B.5.5.1 and B.5.5.3 (e.g. 1 dB threshold degradation is obtained with alevel of an in band intermodulation

prOdUCt of IM = ThreShOId| BERZlO-S -Cll | ldB@BERIlO-s)'

Due to the high complexity of atest bay and difficulties in measurement itself, unless a full exploited multi-channel
systemis built up, thisfeature is not intended to be matter for conformance test but system design shall be carried out in
order to meet this requirement avoiding in-field interference problems.

B.5 Parameters for digital systems

B.5.1 Transmission capacity

Bit rates at payload input port(s) shall be stated, in general these are standard I TU-T foreseen bit rates of PDH or SDH,;
other bit rates are also possible for special applications.

B.5.2 Baseband parameters

Reference to the international Standards for electrical, optical and, if applicable, physical characteristics are to be made.

B.5.3 Transmitter characteristics

B.5.3.1 Transmitter power range

The maximum allowed limit and the tolerance on the nominal value of this parameter are relevant to essential
requirements under article 3.2 of R& TTE [52].

The transmitter nominal power level is, in general, subject to standardization in order to provide proper network design
on both, links and nodes points of frequency co-ordination arising from the introduction of different equipment from
different suppliers.

For this purpose regulatory administrations may choose to apply alimitation in the allowed range of transmitted power
in order to limit harmful interference.

In any case the maximum allowed EIRP radiation (including any ATPC overdrive power) shall be within the radio
regulation limits or any specific limits set by ITU-R for sharing conditionsin certain frequency bands.

The ATPC range should not be taken into account unless for systems which use it on permanent base (ATPC cannot be
disabled).
B.5.3.2 Transmit power and frequency control

B.5.3.2.1 Automatic Transmit Power Control (ATPC)

This function has some implication relevant to essential requirements under article 3.2 of R& TTE [52]. The presence of
this functionality is enough for considering some receiver parameters also relevant to essential requirements under
article3.2 of R&TTE [52].

GENERAL
ATPC isafeature that is used for one or more of the following purposes:
- toreduceinterference in crowded nodal stations;

- tominimize non linear distortion due to saturation in TX/RX circuits during normal propagation, keeping BBER
aslower as possible in multi-state DFRS;
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- toincrease the available system gain increasing the output power over the nominal level which may guarantee
suitable non linear distortion. This may be done during deep fadings, so that the additional non linear distortion
become negligible with respect to the already thermally impaired SIN;

- infrequency bands where multipath is dominant propagation factor, to improve adjacent channel protection to
differential fading conditions caused, by operation of adjacent channels on different antennas on parallel route
(e.g. operated by different operators).

When ATPC is used nodal interference environment may be evaluated with the minimum transmitted power, in fact
even if output power increases, the receive level, which actually produce nodal interference at the far end location,
never increases over the level during normal propagation.

ATPC may be offered or used on an optional basis or, in some systems, it may be fixed feature (ATPC cannot be
disabled).

The use of the ATPC may increase the percentage of time in which the system operates at |ow receiver signal level; the
threshold of ATPC intervention should be designed to bein aRSL region where the BBER is still met, so that, even if
the system would remain at constant RSL for an higher percentage of time, an increase of ESis avoided with respect to
a system without ATPC function.

ATPC intervention threshold
The ATPC is used to reduce the interference reducing the transmitted power.

In conventional ATPC systems, the activation threshold is based on the receiver level only, and until the received signal
level is higher than the ATPC activation threshold, the transmitted power is kept at the lower value.

While propagation events further increase the attenuation, the ATPC attenuation decreases, so a greater power is
transmitted until the higher transmitted power is reached. The relationship between attenuation due propagation (Flat
Fade) and BER can be evaluated from the typical exampleis giveninfigure A.2.

Asit can be seen, for an attenuation in a given range of value the ATPC intervention produces a constant receive level
and therefore a constant BER value. So if this valueis greater than the RBER, the number of EB may be higher than a
system without ATPC. The value depends on the percentage of time for which the attenuation isin the range from A; to

A,. Hence the contribution to the total Background Block Error (BBE) due to ATPC intervention is given by:
BBE = BERATPC X NBL XTATPC = BEI:\)ATF’C X NBL X (TAl _TAZ)

where BER , 1pc represents the constant BER value during the range of ATPC intervention, T o1pc the percentage of
time for which attenuation in the interval [A1-A2] and T4, T 5, represent the percentage of time of attenuation A1 or
A2 isexceeded and Ng, represents the number of block per second.

If the threshold of ATPC intervention is not well set, the ATPC produces some events similar to areduced flat margin,
so the system may not be complied with the RBER requirements. If the ATPC threshold intervention is set in such a
way that BERAtpc < RBER no extra BBE are dueto ATPC.

Thisitemis particularly important in the high frequency bands, where ATPC is connected to rain attenuation and the
percentage of time for which attenuation isin that range may be significant.
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Figure B.1: BER vs Fading attenuation for a system with ATPC

B.5.3.2.2 Remote Transmit Power Control (RTPC)
This function has some implication relevant to essential requirements under article 3.2 of R& TTE [52].

This function may be useful for radio system used in micro-cells connection for frequency management purpose when
new adjacent cells are exploited. Transmit power may be adjusted continuously or in steps by a SW control from alocal
terminal or aremote supervisory centre.

The spectrum mask is assumed to remain unchanged, however for wide band, low power systems, in particular in higher
frequency bands at low RTPC level, the spectrum measurement sensitivity may become a limiting factor unless more
complex test procedure is used; the argument is demanded to the conformance testing standards EN 301 026-1 [45].

B.5.3.2.3 Remote Frequency Control (RFC)
This function has some implication relevant to essential requirements under article 3.2 of R& TTE [52].

This function may be useful for radio system used in micro-cells connection for frequency management purpose when
new adjacent cells are exploited. Transmit and receive frequency be set within arange of channels frequencies by a SW
control from alocal terminal or a remote supervisory centre.

B.5.3.3 Transmitter output power tolerance

This parameter is relevant to essential requirements under article 3.2 of R& TTE [52].

The power stated in clause B.5.3.1 is the nominal output power for the purposes of thistest (e.g. that used for system
gain evaluation). Within the environmental profile of operation the output power may vary and, if not controlled,
interference or lack in system gain may arise.

Range of thermal stability depends on the implementation or not of Automatic Gain Control (AGC) of the power
amplifier and on the relevant frequency band in which the equipment operates.

When different tolerance are requested according different environmental profiles (e.g. indoor or outdoor applications)
the less stringent tolerance is the one relevant as essential parameter for article 3.2 of R& TTE [52].
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B.5.3.4 Tx local oscillator frequency arrangements

Unless direct RF modulation is performed, a RF local oscillator is required to transfer the modulated IF signal to the
required frequency band.

Up conversion may be performed selecting either the upper or the lower side-band of a mixer (spaced by £IF frequency
fromthe LO).

The selection of the side band has no impact on the system performance, apart from:
- LO frequency leakage may fall on one of the receiver connected to the same antenng;

- LO frequency leakage when outside the £ 250% of channel separation, isincluded into the external spurious
emissions.

In the first case a higher selectivity isrequired not to impair the threshold of the interfered receiver (see background of
clause B.5.3.5).

In the second case CEPT/ERC Recommendation 74-01 [47] has fixed the limit of -50 dBm or -30 dBm (for frequency
below or above 21,2 GHZz).

Itistraditional in order to avoid, as much as possible, both the problems above the selection of L Os according the first
statement reported in the following "standard text".

Nowadays new techniques, mainly that of asingle LO for both TX and RX mixers, may require different
implementation depending choices.
B.5.3.5 RF spectrum mask
This parameter is relevant to essential requirements under article 3.2 of R& TTE [52].
al) General considerations

Output spectrum generated by DFRS may be described (see figures B.2, B.4 and B.6) as congtituted by five main
elements:

- signal main lobe (noise-like spectral density);

- secondary(ies) modulation lobe(s) and/or 3rd order intermodulation of the transmitter (noise-like spectral density
adjacent to the main lobe);

- background noise due to the noise figure of the transmitter or to residual flickering noise of the digital to
analogue modulator circuits (wide band noise-like spectral density);

- spectra lines due to the modulation process (discrete CW components related to the symbol frequency and its
harmonics);

- other emissions (e.g. discrete CW leakage of LO or noise-like spectral density at image frequency if applicable).
This spectrum isthen filtered by a RF filter.

Emission limits has to be a spectrum mask for the noise-like spectral density part and an absolute power level (or an
attenuation relative to the carrier average power) for the discrete CW components.

According that I TU-R Recommendation F.1191 [14] and CEPT/ERC Recommendation 74-01 [47] defines the
frequency boundary for limitation of out-of-band emissions as +250 % of the relevant channel spacing, the spectrum
mask shall be defined for regulatory purpose, from carrier centre frequency up to this boundary; however for "internal
system compatibility" (i.e. when equipment of different manufacturer are required to share the same branching or
antenna) the spectrum may be defined also beyond such boundary.

Output spectrum limitation at B' (or C') reference point is required:
1) for conformity to essential parameters under article 3.2 of R& TTE [52];

2) for frequency co-ordination among different equipments of different suppliers;
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3) for their connection to the same antenng;
4) for their use on parallel route and/or for nodal concurrent hops;
5) for regulatory purpose and advanced sharing studies.

For conformity assessment to essential parameters under article 3.2 of R& TTE [52], the harmonized EN 301 751 [61]
stated that mask floor attenuations higher than limits shown in table B.1, are not relevant.

Table B.1: Maximum spectrum masks attenuation relevant
to the essential requirements under article 3.2 of R&TTE [52]

Operating frequency band Maximum attenuation
F<10GHz 60 dB
10 GHz<F <17 GHz 55 dB
17 GHz < F < 30 GHz 50 dB
F > 30 GHz 45dB

ITU-R SG1 "Spectrum Management™ has established the TGL/5 in order to answer the mandate of WRC 95 and WRC
97 for studies on limits for digital modulations. Under this activity CEPT has proposed the introduction, on adrat
recommendation, of "safety-net limits' generated as envelopes of all presently standardized CEPT and ETSI fixed radio
systems.

The proposed masks should not endanger any future devel opment, however, being they endorsed by ITU-R, would fix
an absolute limits that could not be exceeded by ETS| standards.

These mask, merged with FCC specific, presently appearsin ITU-R Recommendation SM.1541 [66].
These masks have been subdivided by mixing the following macro-typologies of applications which define the general
shaping regquirement of the spectrum mask:

- Digital systems of all modulation formats excluding FDMA P-MP systems.

- FDMA (Frequency division multiple access) systems which are characterized by a multi-carrier transmission
methodology with sharper decay of the spectrum outside the assigned channel, but with flat 3rd order
intermodulation products.

Rapporteurs and TM4 Members should be aware of not exceeding those I TU-R masks when developing new EN.
a2) Spectrum and frequency co-ordination (digital and analogue)
For frequency co-ordination purpose some factors are necessary:

- asgpectrum mask which gives the attenuation of the noise-like spectral density relative to the actual centre
frequency spectral density;

- aformula, related to the modulation format, which gives the relationship between the reference centre frequency
spectral density and the total average power of the carrier. This may be necessary in order to evaluate, when
required (e.g. for compatibility with analogue signals), the absolute value noise-like power of the digital signal
integrated within arequired bandwidth (e.g. 4 kHz) at a certain offset frequency removed from carrier centre
frequency. For phase and angle modulation formats the well known relationship applies:

(P-Po)[dB] =10 s
ONAEl =800 5\ve

where:
P isthe total average power of the carrier [dBm];
Po isthe average power level [dBm] falling into the BWe (Evaluation Bandwidth);
Fsisthe symbol frequency of the modulated signal.
For frequency modulated signals the evaluation of the reference level require solution of very complex integrals.

For the simplest cases of 2 and 4 FSK modulation formats simpler expressions may be derived which give for the ratio
spectral density at centre frequency to carrier mean power normalized in a band equal to bit-rate:
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SO[Fb] = (3)2 for 2 levels FSK; and
P 7h
Sol Fh] 2 1( 10- cos(67h) —6cod(4 7n) —3cod(2 1)
OP :(3nh)2 10 - cos(37h) —9cod 7n) +E( 2~ cod3rh) —cod /) HfoMlevelsFSK,

where;
»  Sy[Fb] = spectral density at centre frequency normalized in a band equal to the bit-rate;
e h=2(Af/Fs) = modulation index;
e Af = peak frequency deviation;
e Fb=hitrate.

Other specia cases of frequency modulations of interest are Minimum Shift Key (MSK) and Tamed Frequency
Modulation (TFM) which needs far more complex simulations; these two cases are considered defined or of practical
application only for h=0,5.

In figure B.1 the computed values of So[Fb] are reported; these are theoretical values and slight difference in practical
applicationsis possible.

So[Fb] / P [dB]
0 : . . : . . .

18 1 1 1 1 : 1 1 :
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Figure B.2: Normalized spectral density to carrier mean power ratio
(at centre frequency in a band equal to the bit-rate)

For practical spectrum analyser evaluation the actual measured value of the ratio is obtained from the value taken by
figure B.1 as:

(P - p,)dB] = s[Fd / P - 10l0g(Fb/ BWe)

An absolute limit or arelative attenuation with respect to the carrier average power for other discrete spurious
emissions.

Other details on spectrum emission may be found in ITU-R Recommendations F.1101 [8] and F.1102 [9].
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a3) Spectrum and NFD in digital to digital interference relationship

Moreover the spectrum mask constitutes the main factor which controls the Net Filter Discrimination (NFD) as defined
by ITU-R Recommendation F.746 [5], which is useful to evaluate interference into receivers aligned on frequencies
different from that of the interfering transmitter, figure B.2 shows typical scenario of a generalized noise-like spectrum
emission.

Spectrum mask is strictly related to the digital to digital adjacent (by one or more channel spacing) channel interference
which will be required in the following clause B.5.5.3 and their values shall have congruence to each other.

A particular case of interference which hasto be controlled by the transmitted spectrum mask isthe local transmitter to
receiver interference between the innermost channels of the frequency plan which may be connected to the same
antenna, either on same or on cross polarization; when it is the case, not to burden every transceiver with complex and
costly filters, special spectrum mask (and special receiver selectivity) may be required for these innermost channel only.
In the most critical case of very narrow Y S, the NFD may be strongly dependent from the receiver selectivity too, due
to the required high rejection to the main lobe of the interfering transmitter; in this case a mask for the selectivity of
innermost receiver may also be required (see clause B.5.4.5).

With reference to figure B.3 it can be shown that, in general, interference to the first adjacent channelsisrelated to the
shape of the spectrum mask in its decaying part of the main signal lobe, but also to the interfered receiver filters; for this
case the NFD has to be calculated through integration methods (see figure B.3 zones @).

In other cases (e.g. adjacent channels by more than one channel spacing or relatively wide spaced innermost Tx/Rx
interference) which receiver frequencies fall into the background noise part of the emitted spectrum (as shown in
figure B.3 zones @ to ®), NFD may be easily evaluated as:

Fsof interfering signal

NFD( f )[dB] DS( f )[dB]+ X[ dﬂ+ 10log Fs of interfering signal

where S(f) is the relative attenuation of the spectrum mask at frequency removed from carrier centre frequency by
f [MHZz] and X[dB] is the allowed overshoot of the spectrum mask defined in figure B.2.

This NFD values may be used to evaluate the interference sensitivity on adjacent channels interference (reference to
clause B.5.5.3) from the co-channel behaviour of the interfered receiver with the following relationships:

CI: nth Cadjacent [€h = IEcochanneI +NFDA A A A A A [for same BER degradation|

a4) Local receiver thresholds degradation

NFD may be used to evaluate the level of local interference (1| ) into receivers connected to the same branching or
antenna (or even to different antennas of concurrent routes to the same nodal station) with the following relationship:

| L[dBr|(on local Rx) = Py[dBni|(of local Tx) - NFD[dB] - dg]

were D[dB] is the additional decoupling (if any) due to antenna circulator (co-polar interference) or IPI of the antenna
(cross-polar interference) or antenna angular decoupling (nodal interference).
With I value the thresholds degradation may be evaluated by comparison with the total noise integrated on BW,,

(receiver equivalent noise bandwidth):
Thresholddegrad{dB]|(onlocalRx) = 10l0g)1 07442l 11, ~ )~ 114 + 10l0g BW, [MhZ]{

and, if applicable, reported to clause B.5.5.2.

NOTE: It hasto be noted that being I, aconstant interference level, as afirst assumption, it may be added to the

receiver noise and threaten as a fixed noise figure degradation giving a fixed amount of dB degradation
whichever were the RSL.
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Figure B.4: NFD relationship with spectrum mask
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Practical measur ement impact

Practical measurements of spectrum density mask give the following difficulties that have to be taken into account in
the mask definition for DFRS ETSYENS:

being the spectral density of anoise-like type, there is alower bound measurement limit due to the noise floor of
the spectrum analyser (which cannot be improved by |F bandwidth but only by a better instrument), this noise
floor worsens as the frequency increases.

In particular wide band signals with low power output, typical of higher frequency bands systems, may
experience power densitiesin the lower portion of the spectrum mask, which may fall beyond common spectrum
analyser capability. In this event, in agreement with the regul atory administrations participating to WG TM4
activity, the following options have been considered: measurement using high performance spectrum analyser;
use of notch filter; two step measurement technique. When difficulties are experienced, the plots of one test
carried out in a precedent time, may be produced and accepted as evidence of conformance to the spectrum
mask.

the measurement sensitivity may not be increased by increasing the input level into the spectrum analyser,
because of the possibility of 3rd order intermodulation distortion from the instrument itself, which may exceed
the level of the spectrum under test;

if wide band measurement were required (spectrum masks defined very far from centre frequency) the presence
of conversion harmonics of the spectrum analyser may fake the measurement, requiring lengthy manual
identification of the false components; a pre-selector option may override this limitation, but further reduces the
available sensitivity of (110 dB (see figures B.4 and B.5).

17:55:33 FEB 26, 1333

RL @.08 dBm MKR #1 FRQ 18,563 GHz | Averase

carrier level

21 S dBn

bﬂJ_LEg f.d . reference
10,88 d8/0IV

MARKER ®

18.5563 GHZ
-21.56 dBm ﬂ<:>

i

&l

i thd/ \_HJL%%;*A_ L nf uwle

RB 388 kHz «UB 1.88 kHz ST 28.080 sec
O] Main signal spectrum.
@ False emissions (spectrum analyser conversions)
® Real spurious emission (L.O. leakage)

CENTER 18.B663 GHz “"SPAN 2.892 GHz

Figure B.5: Example of wide band spectrum measurement (reference point A')
by an analyser without pre-selector
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Figure B.6: Same wide band spectrum measurement of the example in figure B.4
but by an analyser with pre-selector

On the consequence when high spectrum reduction is required for "internal compatibility" the spectrum mask shall
indicate the measurement limits for "external compatibility” (i.e. for regulatory purposes) and the exceeding part shall
be measured through alternative measurement if possible (e.g. measurement at reference point A' and adding Tx filter
attenuation to estimate the spectrum value at reference point B' or C') or it may be subject of manufacturer declaration.

Also the symbol frequency (F) of the signal under test has an impact on the maximum relative sensitivity that can be

measured, thisis actually shown in figure B.6, where the measurement results on different Fg with different BWe are
reported.
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Figure B.7: Example of spectrum measurement results with different F; and BWe

To avoid slight uncertainty due to selection of different BWe/Video filter/sweep time selection, two of these parameters
(i.e. BWeand Video filter should be referred in the EN, leaving the third element (sweep time) to be automatically
selected by the spectrum analyser in order to maintain calibrated results.

The BWe and Video filters have been usually standardized by WG TM4 and the practical used values as function of the
channel separation reported in table A.3, have been also proposed to ITU-R TGL/5 for a"generic limits for out-of-band
emissions' (see previous background in al) therefore these values is expected to be used in any future standard.

a6) Discrete CW componentsand BWeimpact

Evaluation bandwidth (BWe) and discrete components of unwanted emission give additional difficulties to be carefully
analysed; from the point of view of the noise-like spectral components BWe is not influent for relative attenuation
measurement in spectrum mask evaluation, provided that it were smaller than Fs.

On the contrary discrete components have a fixed power level which isindependent from BWe, so that the relative level
compared to noise-like spectral densities will change according to the ratio between different selected BWe (examplein
figure B.7).

Att. relative
to centre freq. A

0dH

Example of discrete emission out of
the mask with both BWel and BWe2

10l0g(BWe1/BWe2)

0dH{

A Example of discrete emission out of the
‘ mask with BWe2 but within with Bwel |seenote

Spectrum and mask )/
with BWe2 measurement

Example of discrete emission out of the mask

Spectrum and mask : (With BWe2 and with BWel is not even seen jsee note
[With Bwel measurement]/

Figure B.8: Impact of BWe in spectrum mask measurement
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From this considerations discrete components of unwanted emission (or some of them well identified) may have an
absolute level limits or an attenuation relative to carrier mean power, see clause B.5.3.6 (spectral line at symbol rate)
and clause B.5.3.7 (spurious emission), due also to the fact that Out-of-band emission limits are set asrelative
attenuation while CEPT/ERC limits of Spurious emissions require an absolute level.

Another approach for discrete components may be to limit them within the spectrum mask, but this means that systems
with different Fs rate may result in having different level allowance on emission which, on the contrary, are rate
independent. (Unless BWe were carefully chosen to follow the same ratio of F: BWel/BWe2 = F.1/F 2, and this would

require a spectrum analyser with continuously selectable resolution BWe).
a7) RF frequency tolerance and spectrum mask
In principle two approaches may be possible:

- Include the RF frequency tolerance into the spectrum mask; this means that an allowance has to be taken into
account in drawing the mask itself. This approach may be useful for EN dealing with high frequency systems
with awide variety of bit rates and possible far different hardware realization, which may trade off frequency
tolerance with spectrum width (frequency deviation for FSK modulation or roll-off factor for angle modulation).
In this case the 0 MHz reference for the spectrum mask will be the "nominal" channel centre frequency.

During discussion for conformance testing measurements (see EN 301 126-1 [45]) agreement was reached of not
supporting this possibility any longer; new ETSs will not use this option.

- Not include frequency tolerance into the spectrum mask; this means that the mask may be tailored on the emitted
spectrum itself. This approach may be more suitable for EN dealing with high capacity systems where frequency
tolerance effect on adjacent channel compatibility is small and modulation format isin practice fixed by the
network application itself. However modern small capacity DFRS make often use of synthesizersthat give
sufficiently low frequency instability which still may be neglected in a generic interference evaluation. In this
case clause B.5.3.8 shall apply and the 0 MHz reference for the spectrum mask will be the "actual" transmitted
centre frequency.

WG TM4 has decided, for coherence among all the produced ENs that the second approach will be used for any new or
revised EN.

B.5.3.6 Discrete CW components exceeding the spectrum mask limit

These parameters are relevant to essential requirements under article 3.2 of R& TTE [52].

The emission includes in this range only the fundamental and out of band emissions.

Digital modulated carriers basically produce a spectral power density distribution which shape depends from the
modulation parameters itself and are well defined by an attenuation mask expressed in dB relative to centre frequency.
However other spectral lines emissions are unavoidably generated by actual systems.

According to the reference BWe required for spectrum measurement, these CW components may exceed the mask;
however their actual power content may be negligible when compared to the actual spectrum power when integrated
over the adjacent channels band.

For these spectral linesalimit in dBc isfar more appropriate. Therefore limits for discrete spectral lines might not be
considered within the spectral density masks but a specific limit, when appropriate, may be given.
B.5.3.6.1 Discrete CW components at the symbol rate

These discrete, out of band emissions, components are one example of what has been already discussed in the previous
clause B.5.3.5; they are close to the main signal |obe and are due to unavoidable imperfections and non-linearity of
practical implementation of radio transmitters and modulators. Their limits should be compatible with the foreseen NFD
on the adjacent channel.

When compatibility with some older analogue systems on adjacent channels on the same route, more stringent limits are
required in case they fall in the anal ogue base-band frequencies.
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B.5.3.6.2 Other discrete CW components exceeding the spectrum mask limit

Inside the + 250% of channel separation where Out-of-band are defined, due to various circuits imperfections (e.g.
mixing sub-harmonics or carrier synthesizers phase locked loops and other clocks components).

Therefore, when digital to analogue compatibility is not required (and nowadays this may be considered always true),
some CW components may be allowed to exceed the spectrum mask, provided that their total power relative to the
spectrum power, integrated in the smaller possible victim receiver band (CSmin depending on the frequency band
mixed capacity usage) within the mask frequency span, is small (e.g. 10 dB lower).

If we would allow CW lines to exceed the present mask by a factor:
{10log(CSmin/BWEe) - 10} [dB]  (if result is negative value 0dB allowance is assumed)

where CSmin is the minimum foreseen channel separation for the band in subject and BWe is the reference bandwidth
of the spectrum mask.

and, in case of more than one line exceeding:
they are separated in frequency by more than CSmin
We would ensure that:

¢ Such even relaxed lines will not impair the NFD on all narrow or wide channels whichever they are mixed
together.

¢ The NFD modification based on the "ideal" mask with BWe=CSmin (introduced in previous section as the
"ideal" solution) would be formally exceeded by less than 0,5 dB and only on the unlikely worst case of a system
that have spectral density exactly tangent to the mask itself.

We could & so note that:
* Generally speaking, the allowance on the mask would range:
from =10 dB (for the lower CS)
to 0 dB (for the wider CS).
TM4 will define CSmin on the base not only of each single EN, but taking into account all ENs in the same frequency
band and/or CEPT recommended channel arrangements.
B.5.3.7 Spurious emissions

Two different sets and limits for spurious emission may be included, one for "externa" reasonsin order to limit the
emissions that through the antenna radiation pattern may fall into other nearby systems, the other for "internal" reasons
in order to limit emissions that may fall into receivers connected to the same branching/antenna system of the
transmitter.

B.5.3.7.1 Spurious emissions external

The external emissions concept and definition have been firstly reported in I TU-R Recommendation F.1191 [14].

ITU-R TGL/3 and subsequently TG 1/5 of SG-1 (Spectrum Management), with CEPT active participation, has
continuously revised since 1996 I TU-R Recommendation SM.329 [46] introducing the definition of spurious emission
frequency range recommended reference bandwidth and the recommended spurious emission levels for all services,
which arein line, for Fixed service, to ITU-R SG-9 Recommendation F.1191 [14].

The following reference bandwidths (see note 1) are recommended by I TU-R Recommendation SM.329 [46] and
CEPT/ERC Recommendation 74-01 [47]:

e 1kHz between 9 kHz and 150 kHz.

e 10kHz between 150 kHz and 30 MHz.
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¢ 100kHz between 30 MHzand 1 GHz.
e 1MHz above 1 GHz.

NOTE 1: A reference bandwidth is a bandwidth in which spurious emissions level is specified;, actual
measurements may be carried out with different bandwidth but the results should be normalized into the
reference bandwidth with the rules specified by CEPT/ERC Recommendation 74-01 [47].

CEPT supported the Category B limitsin SM.329 [46] and further specified the transition area near the boundary
between Out-of-band and Spurious emissions in the CEPT/ERC Recommendation on " Spurious Emissions” produced
by PT SE-21.

In particular the Category B limits have been defined as:
- 9kHzto21,2GHz <-50 dBm (< -40 dBm for P-MP terminal stations)
- 21,2 GHz to 300 GHz (see note 2) <-30dBm

NOTE 2: In CEPT/ERC Recommendation 74-01 [47] and in afurther draft revision of ITU-R Recommendation
SM.329 [46], as guidance for practical purposes, the following measurement parameters are normally

recommended:
Fundamental frequency Spurious frequency range
range
lower frequency upper frequency (see note)
9 kHz to 100 MHz 9 kHz 1 GHz
100 MHz to 300 MHz 9 kHz 10th harmonic
300 MHz to 600 MHz 30 MHz 3 GHz
600 MHz to 5.2 GHz 30 MHz 5th harmonic
5.2 GHz to 13 GHz 30 MHz 26 GHz
13 GHz to 150 GHz 30 MHz 2nd harmonic
150 GHz to 300 GHz 30 MHz 300 GHz
NOTE:  The test should include the entire harmonic band and not be truncated at the precise upper frequency
limit stated.

ETSI WG TM4, has also published EN 301 390 [44] to define the limits for Fixed Radio Systems from ETSI point of
view; this activity endorsed the CEPT/ERC limits for all P-P systems and for P-MP with fundamental emission below
21,2 GHz, while for P-MP systems with fundamental emissions above 21,2 GHz atighter limit above 21,2 GHz has
been required. This has been shown necessary through careful consideration of cumulative disturbancein aP-MP
multi-operator environment. Thisis also reflected in the fact that EN 301 390 [44] is used in P-MP harmonized
standards for setting the essential requirement according article 3.2 of R& TTE Directive [52].

Therefore EN 301 390 [44] should be referred as unique reference for "external spurious emission” of all Fixed Radio
systems.

B.5.3.7.2 Spurious emissions internal
For "internal" spurious limit the following consideration may be applicable:

« thelevel of interference falling in the band of a generic receiver has to be compared with the BER 103 threshold
referred in clause B.5.5.1;

e theallowed C/I (e.g. threshold degradation < 1 dB) may be found in clause B.5.5.3.1 for co-channel interference
< 1dB;

« the maximum allowable level (e.g. threshold degradation < 1 dB) of spurious emission falling in receiver
sub-band may be derived by the following relationship:

- spurious emission level < RSL @103 threshold - C/I co-channel @ 1dB degradation + D[dB] where D isthe
Tx/Rx decoupling already defined in the background of clause B.5.3.5;

¢ being, in general, the receiver bandwidth comparable with the spectrum width of the "internal" emissions, the
reguired level will be the total average level of the emission under consideration.
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When the equipment output include a section of plain waveguide, which acts as a high-pass filter, the lower frequency
limit of measurement may be increased to a frequency lower than the cut-off frequency (fc) where the waveguide
sufficient attenuation to guarantee that the CEPT limits are surely met (80 dB attenuation is considered enough when
considering the limits of maximum output power, of spurious emission and them reasonable intrinsic relative
attenuation).

The attenuation introduced at frequency "f* by a below cut-off waveguide is given by:

AldB/cm =

2rxgeoxfiond | [ f ?
x —
30

Figure B.9 shows the waveguide length necessary for 80 dB attenuation at frequencies lower than f/f_ 0,7.
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Figure B.9: Cut-off waveguide length for >80 dB attenuation

B.5.3.8 Radio frequency tolerance

If spectrum masks do not include an alowance for frequency tolerance (see clause B.5.3.5) avalue shall be stated in
order to control interference environment, since this limit includes both short-term factors (environmental effects) and
long-term ageing effects, the EN should define away to guarantee that the type test also covers the effects of ageing.

This can be achieved provided that the actual short-term value is lower than the standardized limit, the manufacturer
will state the expected ageing and, if applicable, the maintenance procedure of realignment in order to guarantee that the
total frequency instability will remain within the limits.

New ENs will not include frequency tolerance into the spectrum mask (see also clause B.5.3.5 al)).

It should be noted that ITU-R Recommendation SM.1045 [62] reported limits for frequency tolerances of all systems;
the ETSI limits should be maintained tighter than those limits.
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B.5.4 Receiver characteristics

B.5.4.1 Input level range

DFRS may experience BER both during deep fading (which may increase the noise floor above the threshold) and
up-fading phenomena (which may generate 3rd order intermodulation distortion due to saturation in the receiver RF/IF
chain).

In order to evaluate the flat fade margin available on the standardized system, the maximum nominal input level hasto
be defined taken into account a suitable margin to cope with up-fading induced performance degradation; this means
that it is necessary to define not only the usual BER thresholds but also the minimum up-faded RSL versus BER.

B.5.4.2 Rx local oscillator frequency arrangements

Unless direct RF demodulation is performed, a RF local oscillator is required to transfer the RF modulated signal to the
required IF.

Down conversion may be performed selecting either the upper or the lower side-band of a mixer (spaced by + IF
frequency from the LO).

The selection of the side band has no impact on the system performance, a part from the additional consideration that
the receivers LO frequencies allocation, which, usually, are the same of the corresponding transmitters LOs, may give
the problem of alocal transmitter allocated nearby the image frequency; this results in additional selectivity constrains
(seeclause B.5.4.5).

Nowadays new techniques, mainly that of asingle LO for both TX and RX mixers) may require implementation
dependent choices.

B.5.4.3 Spurious emissions

The same background as clause B.5.3.7 is applicable.

B.5.4.4 Receiver IF

Often DFRS, unless direct RF demodulation is implemented, use one or more |F in order to achieve suitable selectivity.

On the other hand the presence of an IF may facilitate some measurement (e.g. S/N versus BER) during maintenance,
training and type approval by the user; for this purpose it may be useful that the IF frequency is chosen where standard
instruments may be available (i.e. 35, 70 or 140 MHz). When more than one IF is used (multiple conversion receivers)
one may be required to fall upon the standardized ones.

However new highly integrated digital systems (e.g. for the lower hit rates and when high complexity digital adaptive
equalizers make amplitude and group delay distortions unessential for the performance of the system) may not supply
IF external access and/or monitoring points. Moreover modern link analyser offer wide band operation.

Therefore WG TM4 decided that this section is no longer of importance and may be deleted from the "Generic
Wording". Very specific need should be treated as special case.
B.5.4.5 Receiver image rejection

For some systems, typically with a multi-channel branching system, particular problems may arise. For instance, alocal
transmitter near the image(s) frequency(ies) of some receivers. Suitable image(s) rejection values are necessary in order
to avoid impairment of the receiver performance due to interference at this(these) frequency(ies).

Therequired receiver RF attenuation (e.g. for lessthan 1 dB threshold degradation of this(these) receivers) may be
taken as:

A@(Tx fo) = Py ,4(Tx) - RSL @103 threshold - C/I cochannel @1dB degradation -D - NFD@((Frx - Ftx[)) - Fil))

where D is the Tx/Rx decoupling aready defined in the background of clause B.5.3.5 and Fi isthe | F image frequency.
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NOTE: The definition of areceiver image rejection is not applicable to receivers with direct demodulation.

B.5.4.6 Innermost channel receiver selectivity

This optional clause may be necessary when very high selectivity on innermost channelsis required due to the very
narrow Y S provided by the radio frequency channel arrangement (see also clause B.5.3.5).

A mask of the total RF, IF and BB attenuation to ensure the necessary rejection to the interfering transmitter signal
being the transmitter spectrum mask isitself not enough to guarantee a suitable NFD.

The measurement of this requirement may not be performed by any practical measurement methods, nevertheless it may
be checked on the design data that should be supplied during conformance testing.

B.5.5 System performance without diversity

B.5.5.1 BER as a function of receiver input signal level RSL
RSL versus suitable BER thresholds (typically three at high, medium and low BER) should be stated.

The reference point may be C for simple systems with a duplexer or B for systems with multi-channel branching
system.

BER may mean either bit error rate or block error rate.
When different system grade are foreseen each one will have its own required values.

When specific local "internal” interference may be present (e.g. innermost Tx/Rx local interference of frequency
channel arrangements with particular troublesome Y S value), the allowed thresholds degradation, if any, or a"no
degradation” condition, shall be stated together with the minimum additional decoupling D dB (e.g. to ssimulate antenna
circulator, antenna I Pl or feeder losses) necessary to guarantee the degradation itself.

B.5.5.2 Equipment Background BER (BBER)

The BBER is standardized in order to match the ES % (or the EB %) performance required by ITU-R transmission
performance.

ITU-R Recommendation F.634 [1] reports a provisional method for in-field evaluation of BBER.

The standardized value may vary with the transmission bit rate and a suitable method for type test evaluation may be
also suggested (e.g. number of errors or errored blocks within a suitable time period).

As amatter of fact the average time needed to measure BBER with 50 % confidence on a statistical "Gaussian” baseis:

(1] = <
BBER x Bit — rate x3600

where k is afactor for due confidence of the measurement.

ETSI



71 ETSI TR 101 036-1 V1.3.1 (2002-08)

Bit rate
1E+09
'/
/
1E+08 d = //
7 7
/T /
///// A
% /]
/ /
1E+07 i
7 7
II
Y.,
/
// /// A/
9% /]
/1
1E+06 AN
= 7
V4
// /////
/| / Py
/ Y
1E+05 A S
= 7
V.4
Y.
7/
///// /
A // y. //
1E+04
5 1 2 4 8
(h(<-----days----->)
Recording time
s I
1E-07 1E-08 1E-09 1E-10 1E-11 1E-12 1E-13

Predictable B.BER

(50% confidence for Gaussian error distribution)(see note)

Confidence: 50 % of BERmeas. < BBER
46 % of BBER < BERmeas. < 2 x BBER
3 % of 2 x BBER < BERmeas. < 3 x BBER
<1 % of BERmeas. = 3 x BBER
NOTE: For non-Gaussian (burst) error distribution, about same confidence may be obtained by multiplying
these figures for the average coding/mapping/FEC errors-per-burst induced on the measuring port.

Figure B.10: result for 50 % confidence on a gaussian error distribution base

This time, when codes/scramblers/FECs may produce non-gaussian errors distribution, should be even more increased
by afactor typically equal to the average error number in error bursts induced on the measuring port (because, in this
case, the burst distribution only is Gaussian).

These measuring times have an impact on the type approval/conformance tests, which, for the lowest bit-rates, may not
be practically performed if the required BBER istoo low.

The following solutions may be used:
- fix the required BBER on the base of areasonable test time;

- when FEC isimplemented, its activity may be recorded and BBER estimated by alaw, stated by the
manufacturer, which effectiveness may be verified, at suitable higher BER points, by the body which performs
the test.
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B.5.5.3 Interference sensitivity

The determination of interference sensitivity is necessary for frequency co-ordination when the standardized equipment
isusedin field.

B.5.5.3.1 Co-channel "external” interference sensitivity and

B.5.5.3.2 Co-channel "internal" interference sensitivity

"Externa" co-channel interference is the basic performance which depends from the modulation format only (the use of
error correction techniques may a so have dight influence) while the "internal" one strongly depends on the XPIC
design.

If the radio system works on a co-channel band reuse frequency plan and makes use of XPIC (cross Polar Interference
Canceller) in order to reduce the interference from its twin cross-polarized system, two different types of co-channel
behaviour may be defined: one from any "external” completely un-correlated source (which does not benefit of XPIC
improvement), and another "internal” to the system from the twin system (on which XPIC is active).

XPIC may be used to combat de-polarization effects caused by multipath propagation and/or rain attenuation. The XPIC
behaviour is proposed to be described by three characteristic values:

1) theasymptotic (or residual) XPD which isthe limiting value of C/I achieved at the output of the XPIC for large
values of C/lI at the receiver inputs;

2) the XPD improvement factor XIF in case of flat cross-talk and co-channel fading (rain mode!);
3) the XPD improvement factor XIF in case of dispersive co-channel fading and dispersive cross-talk (multipath
model).
B.5.5.3.3 Adjacent channel interference

Adjacent (at one or more channel spacing) channel interference performance shall be congruent with the spectrum mask
of the interfering signal (see background to clause B.5.3.5) and, vice versa, specific requirements on adjacent (at one or
more channel spacing) channel interference performance shall be reflected in the interfering transmitter spectrum mask.

Thelimitsare givenin atable form for 1 dB and 3 dB threshold degradation versus like modulated C/I ratio in order to
give clear point of measurement for conformance-testing; for frequency co-ordination purposes intermediate values
shall be recorded in an informative annex.

B.5.5.34 CW spurious interference

CW interference sensitivity may also be required in order to verify a minimum rejection, on avery wide band basis, of
the possible frequency(ies) which may be sensitive for the equipment under test (e.g. harmonics, sub-harmonics, shifter
and IF related frequencies).

EN 301 390 [44] gives the generic limits for the upper and lower limits (see note) of the required measurement; they are
reported in the following table.

NOTE: When waveguide is used between reference points A and C of figure 1, which length is higher than twice
the free space wavel ength of cut-off frequency (Fc), the lower limit of measurement will be increased to
0,7 Fc and, when the length is higher than four times the same wavelength, to 0,9 Fc.
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Fundamental receiver CW Spurious response frequency range
frequency range
lower frequency upper frequency
(see note)
9 kHz - 100 MHz 9 kHz 1GHz
100 MHz - 300 MHz 9 kHz 10th harmonic
300 MHz - 600 MHz 30 MHz 3 GHz
300 MHz - 5.2 GHz 30 MHz 5th harmonic
5.2 GHz - 13 GHz 30 MHz 26 GHz
13 GHz - 150 GHz 30 MHz 2nd harmonic
150 GHz - 300 GHz 30 MHz 300 GHz
NOTE:  The test should include the entire harmonic band and not be truncated at the precise upper frequency limit
stated.

B.5.5.3.5 Front-end non-linearity requirements (two-tone CW spurious interference)

Theintroduction of frequency and rate agile radio relay system opens up the risk for non-linear effectsin the receivers.
In order to assure that such effects need not to be considered at the frequency planning of radio network, a two-tone
requirement is needed. The intention of this requirement isto represent worst case conditions, with respect the
interference levels and frequencies.

B.5.5.4 Distortion sensitivity

The concept of "signature” of aradio receiver has been introduced by Bell Research Labsin the late 1970s.

It is not the only one that may be used to characterize multipath propagation, however it is the most practical for a
laboratory simulated hop measurement.

The delay of the two raysisusually as 6,3 ns, due to the fact that the original Bell Research Labs experimental hop
Atlanta-Pal metto, where the theory was produced, shows practical distortions well approximated by atwo rays model
with that delay. On different hops, this delay is expected to be different in arange of few ns. However, for uniformity of
results, the 6,3 ns delay has been widely used as reference for equipment characterization.

In principle, the measurements should be made applying atwo rays fade simulator at RF level; however, asa
consequence of the intrinsic RF to |F down conversion linearity, the measurement is usually made by IF fade simulator,
provided that suitable | F section points be provided on the equipment; alot of standard |F instruments are now available
on market.

B.5.6 System characteristics with diversity

Diversity techniques are to be used for performances and/or availability requirement.

This clause is therefore optional .

B.5.6.1 Differential delay compensation

When space diversity is used the antenna spacing follows the well known empirical formula D >2 000 A, which lead to

apath delay difference between the two signals of the order from few to some tenths of meters corresponding to a
differential time delay.

This difference shall be re-equalized before the RF, IF or BB combiner to avoid producing a multipath-like distortion on
the combined signal.

A minimum delay recovery capability, which is higher for the lower frequency bands, hasto be foreseen.
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B.5.6.2 BER performance

When combining in phase two equal coherent signals a gain of 6 dB is obtained, while adding the two incoherent
receiver noises the total only increases by 3 dB.

As a consequence atheoretical gain of 3 dB on the S/N ratio and RSL is obtained with respect to a single reception;
nevertheless, in practical applications, dight difference may arise (e.g. when digital control of discrete phase stepsis

applied).

When the selection of signals coming from different antennas is made through a baseband switch, no improvement is
expected.

B.Annex A (normative):
Wide radio-frequency band covering units and multirate
equipment specification and tests

R&TTE Directive [52] requires, for presumption of conformity, that atest report is stored by the supplier for market
surveillance; it should be aso presented to a Notified Body in case no harmonized standards are available.

Modern equipment, are designed to cover awide range of channel frequencies and bands, and/or a number of different
payload-rate and/or a number of different modulation formats, through hardware/software pre-settings. The number of
different combinations of these different operation formats may become enormous.

It istherefore necessary to set common, fair and unique rules in order to limit the number and cost of those tests, while
maintai ning suitable technical confidence that the essential requirements under R& TTE [52] article 3.2 will be fulfilled
in any conditions.

Considering that one type test of a single equipment will not in any case ensure the conformity of all the system
produced (thisisin any case legally guaranteed only by the declaration of conformity), the proposed methodology is
considered technically sound to verify the basic design of a system and not exceedingly burdening in comparison to the
common procedures usually followed by most manufacturer for internal qualification of their products.

B.Annex B (normative):
The EN Requirements Table (EN-RT)

This annex is foreseen for harmonized ENs and summarizes the parts relevant to the essential requirements under
R&TTE article 3.2; moreover, it gives evidence of the relationship of various optiona functionalities (if any) with the
essential R& TTE requirements.

The frame of this annex is reported from ETSI special report for harmonized standards SR 001 470 [63] "Guidance to
the production of candidate Harmonized Standards for application under the R& TTE Directive (1999/5/EC) - Pro-forma
candidate Harmonized Standard".
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B.Annex C (informative):

B.C.1 Radio Frequency (RF) channel arrangement

The annex is considered self-explanatory.

B.C.2 Antenna requirements

The annex is considered self-explanatory.

B.C.3 Automatic Transmit Power Control (ATPC)

The annex is considered self-explanatory.

B.C.4 Co-channel and adjacent channel Interference

Clauses B.5.5.3.1 and B.5.5.3.3 required, for conformance test purpose, only pointsat 1 dB and 3 dB degradation point,
however field problematics require a wider range of values.

The requirements of clauses B.5.5.3.1 and B.5.5.3.3 should be given in a graphical format to aid frequency
co-ordination problematics.

ETSI



76

ETSI TR 101 036-1 V1.3.1 (2002-08)

History

Document history
Edition 1 August 1996 Publication as TCTR 006-01
V1.1.2 July 1997 Publication
V121 January 2000 Publication
V131 August 2002 Publication

ETSI



	Intellectual Property Rights
	Foreword
	1 Scope
	2 References
	3 Definitions and abbreviations
	3.1 Definitions
	3.2 Abbreviations

	4 Basis for reference
	5 Drafting rules
	Appendix A: Text for the standardized items
	A.Foreword
	A.Introduction
	A.1 Scope
	A.2 References
	A.3 Definitions, symbols and abbreviations
	A.3.1 Definitions
	A.3.2 Symbols
	A.3.3 Abbreviations

	A.4 General characteristics
	A.4.1 Frequency bands and channel arrangements
	A.4.1.1 Channel arrangement
	A.4.1.2 Channel spacing for systems operating on the same route

	A.4.2 Compatibility requirements between systems
	A.4.3 Performance and availability requirements
	A.4.4 Environmental profile
	A.4.4.1 Equipment within weather protected locations (indoor locations)
	A.4.4.2 Equipment for not-weather protected locations (outdoor locations)

	A.4.5 Power supply
	A.4.6 Electromagnetic compatibility
	A.4.7 System block diagram
	A.4.8 Telecommunications Management Network (TMN) interface
	A.4.9 Branching/feeder/antenna requirements
	A.4.9.1 Antenna radiation patterns
	A.4.9.2 Antenna Cross-Polar Discrimination (XPD)
	A.4.9.3 Antenna Inter-Port Isolation (IPI)
	A.4.9.4 Waveguide flanges (or other connectors)
	A.4.9.5 Return loss
	A.4.9.6 Intermodulation products


	A.5 Parameters for digital systems
	A.5.1 Transmission capacity
	A.5.2 Baseband parameters
	A.5.2.1 Plesiochronous interfaces
	A.5.2.2 ISDN interface (primary rate)
	A.5.2.3 SDH baseband interface
	A.5.2.4 Other data channel baseband interface
	A.5.2.5 Analogue channel baseband interface

	A.5.3 Transmitter characteristics
	A.5.3.1 Transmitter power range
	A.5.3.2 Transmit power and frequency control
	A.5.3.2.1 Transmit Power Control (ATPC and RTPC)
	A.5.3.2.1.1 Automatic Transmit Power Control (ATPC)
	A.5.3.2.1.2 Remote Transmit Power Control (RTPC)

	A.5.3.2.2 Remote Frequency Control (RFC)

	A.5.3.3 Transmitter output power tolerance
	A.5.3.4 Transmitter local oscillator frequency arrangements
	A.5.3.5 Radio Frequency (RF) spectrum mask
	A.5.3.6 Discrete CW components exceeding the spectrum mask limit
	A.5.3.6.1 Discrete CW components at the symbol rate
	A.5.3.6.2 Other discrete CW components exceeding the spectrum mask limit

	A.5.3.7 Spurious emissions
	A.5.3.7.1 Spurious emissions - external
	A.5.3.7.2 Spurious emissions - internal

	A.5.3.8 Radio frequency tolerance

	A.5.4 Receiver characteristics
	A.5.4.1 Input level range
	A.5.4.2 Rx Local Oscillator (LO) frequency arrangements
	A.5.4.3 Spurious emissions
	A.5.4.3.1 Spurious emissions - external
	A.5.4.3.2 Spurious emissions - internal

	A.5.4.4 Void
	A.5.4.5 Receiver image rejection
	A.5.4.6 Innermost channel receiver selectivity

	A.5.5 System performance without diversity
	A.5.5.1 BER as a function of receiver input signal level RSL
	A.5.5.2 Equipment Residual BER (RBER)
	A.5.5.3 Interference sensitivity
	A.5.5.3.1 Co-channel "external" interference sensitivity
	A.5.5.3.2 Co-channel "internal" interference sensitivity
	A.5.5.3.3 Adjacent channel interference
	A.5.5.3.4 CW spurious interference
	A.5.5.3.5 Front-end non-linearity requirements (two-tone CW spurious interference)

	A.5.5.4 Distortion sensitivity

	A.5.6 System characteristics with diversity
	A.5.6.1 Differential delay compensation
	A.5.6.2 BER performance
	A.5.6.3 Interference sensitivity
	A.5.6.4 Distortion sensitivity


	A.Annex A (normative): Wide radio-frequency band covering units and multirate equipment specification and tests
	A.A.1 Wide radio-frequency band covering units
	A.A.2 Multirate/Multiformat equipment

	A.Annex B (normative): The EN Requirements Table (EN-RT)
	A.Annex C (informative):
	A.C.1 Radio Frequency (RF) channel arrangement
	A.C.2 Antenna and feeders requirements
	A.C.2.1 Antenna Inter-Port Isolation (IPI)
	A.C.2.2 Feeder/antenna assembly return loss

	A.C.3 Automatic Transmit Power Control (ATPC)
	A.C.4 Co-channel and adjacent channel Interference
	A.C.5 Measurement test set for XPI characteristics

	A.Annex D (informative): Bibliography

	Appendix B: Background for the standardized items and for the normative and informative annexes
	B.1 Scope
	B.2 References
	B.3 Definitions, symbols and abbreviations
	B.4 General characteristics
	B.4.1 Frequency bands and channel arrangements
	B.4.1.1 Channel arrangement
	B.4.1.2 Channel spacing for systems operating on the same route

	B.4.2 Compatibility requirements between systems
	B.4.3 Performance and availability requirements
	B.4.4 Environmental profile and conditions
	B.4.5 Power supply
	B.4.6 ElectroMagnetic Compatibility (EMC)
	B.4.7 System block diagram
	B.4.8 TMN interface
	B.4.9 Branching/feeder/antenna requirements
	B.4.9.1 Antenna radiation patterns
	B.4.9.2 Antenna Cross-Polar Discrimination (XPD)
	B.4.9.3 Antenna Inter-Port Isolation (IPI)
	B.4.9.4 Waveguide flanges (or other connectors)
	B.4.9.5 Feeder/antenna return loss
	B.4.9.6 Intermodulation products


	B.5 Parameters for digital systems
	B.5.1 Transmission capacity
	B.5.2 Baseband parameters
	B.5.3 Transmitter characteristics
	B.5.3.1 Transmitter power range
	B.5.3.2 Transmit power and frequency control
	B.5.3.2.1 Automatic Transmit Power Control (ATPC)
	B.5.3.2.2 Remote Transmit Power Control (RTPC)
	B.5.3.2.3 Remote Frequency Control (RFC)

	B.5.3.3 Transmitter output power tolerance
	B.5.3.4 Tx local oscillator frequency arrangements
	B.5.3.5 RF spectrum mask
	B.5.3.6 Discrete CW components exceeding the spectrum mask limit
	B.5.3.6.1 Discrete CW components at the symbol rate
	B.5.3.6.2 Other discrete CW components exceeding the spectrum mask limit

	B.5.3.7 Spurious emissions
	B.5.3.7.1 Spurious emissions external
	B.5.3.7.2 Spurious emissions internal

	B.5.3.8 Radio frequency tolerance

	B.5.4 Receiver characteristics
	B.5.4.1 Input level range
	B.5.4.2 Rx local oscillator frequency arrangements
	B.5.4.3 Spurious emissions
	B.5.4.4 Receiver IF
	B.5.4.5 Receiver image rejection
	B.5.4.6 Innermost channel receiver selectivity

	B.5.5 System performance without diversity
	B.5.5.1 BER as a function of receiver input signal level RSL
	B.5.5.2 Equipment Background BER (BBER)
	B.5.5.3 Interference sensitivity
	B.5.5.3.1 Co-channel "external" interference sensitivity and
	B.5.5.3.2 Co-channel "internal" interference sensitivity
	B.5.5.3.3 Adjacent channel interference
	B.5.5.3.4 CW spurious interference
	B.5.5.3.5 Front-end non-linearity requirements (two-tone CW spurious interference)

	B.5.5.4 Distortion sensitivity

	B.5.6 System characteristics with diversity
	B.5.6.1 Differential delay compensation
	B.5.6.2 BER performance


	B.Annex A (normative): Wide radio-frequency band covering units and multirate equipment specification and tests
	B.Annex B (normative): The EN Requirements Table (EN-RT)
	B.Annex C (informative):
	B.C.1 Radio Frequency (RF) channel arrangement
	B.C.2 Antenna requirements
	B.C.3 Automatic Transmit Power Control (ATPC)
	B.C.4 Co-channel and adjacent channel Interference


	History

