ETS| EN 303 372-1 V1.2.1 (2021-06)

HARMONISED EUROPEAN STANDARD

Satellite Earth Stations and%é/stems (SES);

Satellité broadcast recéption ‘equipment;
Part 1: Outdoodrunitifreceiving in the

10,7 GHz to 12,75 GHz frequency band,

Harmonised-Standard-for-accesstoradiospectrum
3ebc6betb007/etsi-en-303-372-1-v1-2-1-2021-06




2 ETSI EN 303 372-1 V1.2.1 (2021-06)

Reference
REN/SES-00443-1

Keywords
broadcasting, receiver, requirements, satellite

ETSI

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

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - APE 7112B
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° w061004871

Important notice

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

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived differencesimcontents/between such.versions and/or in/print, the prevailing version of an ETSI
deliverable is the one made publicly available in PDF format at www.etsi.org/deliver.

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

If you find errors,in thepresent document; please send.your comment to one.of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

Notice of disclaimer & limitation of liability

The information provided in the present deliverable is directed solely to professionals who have the appropriate degree of
experience to understand and interpret its content in accordance with generally accepted engineering or
other professional standard and applicable regulations.
No recommendation as to products and services or vendors is made or should be implied.
In no event shall ETSI be held liable for loss of profits or any other incidental or consequential damages.

Any software contained in this deliverable is provided "AS IS" with no warranties, express or implied, including but not
limited to, the warranties of merchantability, fithess for a particular purpose and non-infringement of intellectual property
rights and ETSI shall not be held liable in any event for any damages whatsoever (including, without limitation, damages

for loss of profits, business interruption, loss of information, or any other pecuniary loss) arising out of or related to the use
of or inability to use the software.

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© ETSI 2021.
All rights reserved.

ETSI



3 ETSI EN 303 372-1 V1.2.1 (2021-06)

Contents
INtellectual Property RIGNES.... ..ottt b e n e n e e 5
0T oo 5
AV TeTe = IVZ= g o S (= 01T 0] oo USSR 6
gL [N o1 o] o PSSR 6
1 o0 o< TP P PRSPPSO 8
2 REFEIBINCES ...ttt a b bt e et et e e et e e e Rt e be e b e nE et e b et et e neenenbeebeneens 8
21 NOIMELIVE FEFEIBICES ... eeeeeeeeeeete ettt ettt sttt e e e e st e s tesbesae et e e seesee e eseeseeeeeebeeneeneeneenseseseesbesaeeseeneeneensens 8
2.2 INFOIMELIVE FEFEIEINCES. ... ettt ettt bbbt e e e se e e b e s et eb e e e e s e eese e besaeebeeneeneennen 8
3 Definition of terms, symbols and abbreviations............ccoovieeririeeieseeer e e 9
31 LIS 0PTSRS 9
3.2 Y101 9
33 F N o] o 1=V T= 0] USSR 9
4 Technical requirements SPECITICAIONS ..........ccueeciiicice et re e 10
4.1 ENVIFONMENEE] PrOFITE... ...ttt b et b et b et a e e ens 10
4.2 o B TH g = Lo o= o 1 1 (S 10
4.3 CONfOrMANCE FEQUITEIMENES ......eeeteeteeteete e steseesee st e steesaeeeeeseeeseesseesseesseesseesesnsesneesseesseenseanseensennsesneessenssnns 10
431 Unwanted radiation including Local Oscillator (LO) leakage radiated from the antenna.......................... 10
432 ANLENNA AN PBELEIN ......eeeeeeeie e s e s et e e e s teeae et e eseesse e te e teessesseesseesaeesseesseenseenseensensenssensnnns 11
4.3.3 Pointing accuracyrcapability . A L A e B 0 e T L el i i Je et 12
434 Antenna pointing and efficiency stability under severe environmental conditions............ccccceeeevevveveennene, 13
4.35 Linear polarization plane alignment Capa LILYE .. oy o eermr b eseeneerereenesre sttt 13
4.3.6 Image freqUENnCy rgjeCtioN .o . e 14
4.3.7 RECEIVES DIOCKING ...ttt ettt b et b e et b et s et b e b et b b et b b 14
5 Testing for compliance With techniCal FEOUITEMENTS. ..c.v.ycsevrcsrriss siissnesiaintsntsinndinessesssessesseessessesssessesseens 15
51 Environmental CONAitiONS fOF TESUNG 1t fuunserssewiniriesinssimeenusis c3ueies 53 foe s ensesssessenssenssenssesssesssessesssesssesssessessnes 15
6 QLIS 8 07 {00 ST 15
6.1 PoINting aCCUraCy CaRabIlity.......c.eiueieeiee ettt s e et e et e saaeesaesseesreesseesreeeeeneeenes 15
6.2 RECEIVEL DIOCKING. ...ttt e bt b st a bbbt e et b s s bt s et bt e e e ebe e enis 15
6.3 LNBF Cross-polar diSCrimiNaLiON ...........ciueerterieeriirieieteseeeete s es e ss s se s e bt se s s b ss e snesseneens 16
6.3.1 LiNEAI POIAITZALION. ....cveeeeiitereeit ettt b e et b et b e et b e s et b e bbbt b b 16
6.3.2 CIrCUIAE POIBITZALTION ...ttt ettt b e et b e et b e s et b e se et b e e eb e s b e e ebesbeneebeebeneenen 17
6.4 Linear polarization plane aligNMmENT EITOK .........ccceiiiieirieeeree ettt b e b e ens 18
Annex A (informative): Relationship between the present document and the essential
requirements of Directive 2014/53/EU ........ccceoeieeviiiciecece e 19
Annex B (informative): Interface between ODU and DU ..o 21
Annex C (normative): Generic LNBF SPECITICALION .....c.coeiiieiiieieieieeeeeesese e 22
(@35 A 1 0110 [FTox i o] o OSSPSR 22
LT o o R 22
C.3 Technical requirements SPECITICALIONS ........ccuevriririiriesiese et 22
C31 ENVIroNmMENtal PrOfil€........couiiiiiee bbb bbb 22
C3.2 EQUIPMENT CAP@DITTTIES ......cveeietee et b bbbttt e b bbb ns 22
C33 CONfOrMANCE FEOUITEIMENTS .....eueeteiteeetertese ettt ettt b et b et b e s e bt sb e se e bt b e st e st b e sbeae e b e s e e st ebese et ebe s b et nbenbeneees 23
C331 Unwanted radiation including Local Oscillator (LO) leakage radiated from the antenna...........ccccoceveeee. 23
C.33.2 Cross-Polar diSCITMINGLION. .........ciiiieieterte ettt b bbb et b e bt b et et s b e e ebesbeneenesbeneenea 23
C333 IMagE FrEQUENCY FEJECLION .....eveeieee ettt ettt et e st e s e s esae e s te e te e teenteeseeste e se e seenseennennnennes 23
C334 (@1 =0 T 0 I [F=T0 1= (= S 23
C335 (oo 1o ol o] 0> S == 1= S 23
C.3.36 1= o= OSSOSO 24

ETSI



4 ETSI EN 303 372-1 V1.2.1 (2021-06)

C.3.3.7 RECEIVES DIOCKING ...ttt ettt bttt b e et b e et b e e b s st b e e et eb e b et b e b 24
Annex D (normative): Applicability in conjunction with EN 50585:2014 ..........ccccccoomininenennennns 25
Annex E (informative): Applicability of parametersgiven in ETSI EG 203336.........ccccceevevueennne. 26
Annex F (informative): Other ODU features and performance characteristics.........ocoeevvvvecnnnens 27
Annex G (normative): Partial testing of new LNBF MOdelS.........cccceviieeiiiiceececeese e 28
(€20 R 1y 7o [F o (o o H TSSOSO ST U PUR PPN 28
L ol ] o= TP PRUS PRSPPSO 28
G.3  Excluded coONformanCe reQUITEMENTS..........couereieieiriesieste st ss e b s n e e se s s e s 28
Annex H (infor mative): ChaNGE NISIOrY ... 29
11 (R P TSP PR PRTPRPRPROTN 30

ETSI



5 ETSI EN 303 372-1 V1.2.1 (2021-06)

Intellectual Property Rights

Essential patents

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

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including IPR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not
referenced in ETSI SR 000 314 (or the updates on the ETSI Web server) which are, or may be, or may become,
essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which areindicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ logo is atrademark of ETSI registered for the benefit of its Members and of the
oneM2M Partners. GSM® and the GSM dogo-are trademarks negisteredrand owned by the/lGSM Association.

Foreword

This Harmonised European;Standard .(EN) has been produced by, ET.Sl/Techni cal ) Committee Satellite Earth Stations
and Systems (SES). 1

The present document has been prepared under the Commission's standardisation request C(2015) 5376 final [i.9] to
provide one voluntary means of conforming to the essential requirements of Directive 2014/53/EU on the harmonisation
of the laws of the Member States relating to the making available on the market of radio equipment and repealing
Directive 1999/5/EC [i.1].

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

The present document is part 1 of amulti-part deliverable covering satellite broadcast reception equipment, as identified
below:

Part 1: " Outdoor unit receiving in the 10,7 GHz to 12,75 GHz frequency band" ;

Part2:  "Indoor unit".
National transposition dates
Date of adoption of thisEN: 21 June 2021
Date of latest announcement of this EN (doa): 30 September 2021
Date of latest publication of new National Standard
or endorsement of this EN (dop/e): 31 March 2022
Date of withdrawal of any conflicting National Standard (dow): 31 March 2023
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Modal verbs terminology

In the present document "shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to beinterpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.

Introduction

Today, satellite communicationsis an important means for broadcast distribution of television and radio programs to
homes. Satellites transmit signals that can be received directly by mass deployed consumer el ectronics equipment. The
present document concerns the performance of this kind of equipment with regard to harmful interference. The
avoidance of receiving or transmitting interfering signalsis considered in the present document, whereas reception of
the wanted signalsis not considered. Satellite operators or broadcasters may create specifications for the latter purpose.

The present document is intended to cover the provisions of Radio Equipment Directive [i.1] article 3.2, which states
that "Radio equipment shall be so constructed that it both effectively uses and supports the efficient use of radio
spectrum in order to avoid harmful interference”. The directive requires that unwanted radio wave emissions of
transmitters are limited in order to avoid harmful interference. It requires that receivers are resilient against harmful
interference from radio waves in shared and adjacent frequency channels. In addition to the present document, other
ENs that specify technical requirementsin respect of essential requirements under other parts of article 3 of the Radio
Equipment Directive[i.1] may apply to equipment within the scope of the present document.

The R& TTE Directive [i.3], whichisthe prédecessor|of, the Radio Eguipment Directiveli.1], contains no receiver
reguirements. Moreover, broadcast reception equipment is explicitly not covered. The present document becomes
necessary with the adoption of the Radio Equipment Directive:

An overview of satellite broadcast reception equipment is given in the following. Typically, the equipment comprises
an OutDoor Unit (ODU), and InDoor Unit (IDU);'an)Inter:Fagility. Link’(1FLS) between these units, and optionally
multi-switches for connecting-muiltipled DUs toan-OD WU The ©DU-comprisesan antenna and a Low Noise Block
converter (LNB). The frequency down-conversion-by-the 10NB enables transmission on a coaxial cable to the IDU.

A frequency range that contains several modulated carriers is down-converted as one block. The most popular kind of
antennais a parabolic reflector antenna with offset feed. In that case the feed horn is often integrated with the LNB into
one unit called Low Noise Block converter with Feed (LNBF). The IDU demodulates one of the carriers,
de-multiplexes the retrieved bit stream and decodes digital audio video and audio for display on a TV screen. Common
terms for the IDU are set-top box or satellite receiver. IDUs may contain a hard disk for recording programs. An IDU
may be capable of processing multiple carriers for direct viewing and recording. The IDU functionality may be
integrated into a TV set. Typicaly, the satellite transmits two electromagnetic waves with orthogonal polarization at the
sametime. In case the satellite transmits alarge frequency band, it is divided up for frequency conversion with different
local oscillator frequencies. The IDU selects by control signals which polarization and frequency band the ODU
provides on the IFL. An ODU may work with multiple IDUs or IDUs with multiple tuners via separate IFLs. Multi-
switches connected to an ODU allow connecting a large number of IDUs.

Frequency bands are re-used by satellites on different orbital positions of the Geostationary Orbit arc. Discrimination
between signals from wanted and adjacent orbital positionsis provided by the directivity of the ODU antenna. The
actually required discrimination depends on the specific scenario of satellite spacing and Equivalent Isotropically
Radiated Power (EIRP), as well as on the robustness of the wanted signals. Moreover, a certain on-axis gain is required
for receiving the wanted signals with the target availability. In general, alarger antenna provides better discrimination
and gain, but on the other hand small antennas are better accepted by users and the public. Requirements on the antenna
are often given by means of the minimum antenna diameter. The meaning of such areguirement is "that the antenna
gain pattern shall be compliant with a reference pattern or mask that includes the nominal antenna diameter asa
parameter”. The nomina diameter is a means for specifying and classifying antennas and in an easy way, but the actual
antenna diameter may be different from it, or the antenna might not be circular. The concept of gain pattern definition
with nominal antenna diameter is applied in the present document.
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Besides the concept of ODU, IDU, IFL and optionally multi-switches, new concepts with different allocation of
functionality exist. With channel stacking or SatCR, frequency channels are re-arranged by the ODU or an additional
unit, so that all relevant channels can be carried on asingle coaxial cable. IDUs or additional cables are connected by
simple splitters. With Sat>IP, the ODU or an additional device performs demodulation and conversion to video over
Internet Protocol. Common connected devices including tablet computers can be used to watch broadcast television
inside a home network. Another concept applies optical fibre to carry signals between ODU and multi-switches. In
conjunction with these and further concepts, the same requirements on the ODU characteristics exist.

The present document consists of multiple parts that apply to different kinds of equipment units, including ODUs for
specific frequency bands and IDUs.

ETSI
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1 Scope

The present document applies to ODUs for satellite broadcast reception from geostationary satellites in the frequency
band 10,7 GHz to 12,75 GHz. An ODU receives el ectromagnetic waves from a satellite. It amplifies the receive signal
at low noise, convertsit to alower frequency band and makes it available to the IDU on an interface.

Part of the IDU functionality may be integrated with the ODU. In that case the present document applies only to the
ODU functionality that is defined above.

The present document contains requirements to demonstrate that radio equipment both effectively uses and supports the
efficient use of radio spectrum in order to avoid harmful interference.

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

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

NOTE: While any hypeflinks included inithisiclause were valithat the time off publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are necessary for‘the application of'the present document.

[1] ETSI ETS 300 457 (Edition.1),(11:1995); {' Satellite Earth Stations and Systems (SES); Test
methods for; Television Receive Only,(TV RO), operating inthe 11/12, GHz frequency bands".

2.2 Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

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

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1] Directive 2014/53/EU of the European Parliament and of the Council of 16 April 2014 on the
harmonisation of the laws of the Member States relating to the making available on the market of
radio equipment and repealing Directive 1999/5/EC.

[1.2] ETSI ETS 300 784: "Satellite Earth Stations and Systems (SES); Television Receive-Only
(TVRO) satellite earth stations operating in the 11/12 GHz frequency bands'.

[i.3] 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.

[i.4] ETSI EG 203 336 (V1.2.1): "Guide for the selection of technical parameters for the production of

Harmonised Standards covering article 3.1(b) and article 3.2 of Directive 2014/53/EU".

[i.5] EN 50585:2014: "Communications protocol to transport satellite delivered signals over |IP
networks', produced by CENELEC.
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[i.6] Recommendation I TU-R BO.1213: "Reference receiving Earth station antenna pattern for the
broadcasting-satellite servicein the 11.7-12.75 GHz band".

[i.7] EN 61319-1:1996: "Interconnections of satellite receiving equipment - Part 1. Europe”, produced
by CENELEC.

[i.8] EN 50607:2015: "Satellite signal distribution over a single coaxial cable - second generation",
produced by CENELEC.

[i.9] Commission Implementing Decision C(2015) 5376 final of 4.8.2015 on a standardisation request

to the European Committee for Electrotechnical Standardisation and to the European
Telecommunications Standards I nstitute as regards radio equipment in support of Directive
2014/53 of the European Parliament and of the Council.

[i.10] EN 61319-1:1996/A11:1999: "Interconnections of satellite receiving equipment - Part 1: Europe”,
produced by CENELEC.
[i.11] ETSI EN 303 372-1 (V1.1.1) (08-2016): "Satellite Earth Stations and Systems (SES); Satellite

broadcast reception equipment; Harmonised Standard covering the essential requirements of
article 3.2 of the Directive 2014/53/EU; Part 1: Outdoor unit receiving in the 10,7 GHz to

12,75 GHz frequency band".
3 Definition of terms, symbols and abbreviations
3.1 Terms

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

LNB input level range: range of LNB input signal level with low end of the range equal to the level of LNB effective
noise power and the high end of the range beingthe input1evel that causes 1.dB gain compression

nominal antenna diameter: antenna diameter, specified by the manufacturer that is a parameter in performance
characteristics and that allows reference to a certain performance

NOTE: Anantennawith circular aperture of diameter equal to the nominal diameter does typically have the
performance specified.

off-axis angle: angle between the antenna boresight axis and the direction of interest

taper: ratio of field strength in the center and at the edge of an antenna aperture expressed in dB

3.2 Symbols

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

D nominal antenna diameter
F focal length of the antenna reflector
A wave length

3.3 Abbreviations

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

DC Direct Current

EIRP Equivalent Isotropically Radiated Power
EUT Equipment Under Test

IDU InDoor Unit

IFL InterFacility Link

IP Internet Protocol

ETSI
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LNB Low Noise Block down-converter

LNBF Low Noise Block down-converter with Feed

LO Local Oscillator

OoDU OutDoor Unit

RF Radio Frequency

SAT>IP SATéllite over Internet Protocol

TV TeleVision
4 Technical requirements specifications
4.1 Environmental profile

The technical requirements of the present document apply under the environmental profile for operation of the
equipment, which shall be in accordance with its intended use. The equipment shall comply with all the technical
requirements of the present document at all times when operating within the boundary limits of the operational
environmental profile defined by itsintended use.

4.2 Equipment capabilities

The technical requirements of the present document apply under the capabilities of the equipment, which shall be
specified by the manufacturer. The equipment shall comply with &l the technical requirements of the present document
at all times when operating within the boundary limits of the specified equipment capabilities.

Equipment capabilities comprise the'fol lowing characteristics:
. Receive frequency band
. Polarization states
. Local oscillator frequency
o Nominal antenna diameter D
. Specific satellite network - if applicable
o LNB input level range

An ODU might be capable of receiving multiple frequency bands. The local oscillator frequency and the polarization
states may be different in each frequency band. The specification shall include all combinations of frequency band,
polarization states and local oscillator frequency.

Polarization state can take the values horizontal linear, vertical linear, left hand circular and right hand circular. An
ODU may receive multiple states in one frequency band.

If an ODU is designed for use in a specific satellite network only, then certain conformance requirements are not
relevant with regard to harmful interference. Therefore, a conformance requirement in clause 4.3 may include a
statement that the requirement is not applicable to such ODUs. (In the present document thisis the case for
clause 4.3.5))

4.3 Conformance requirements

4.3.1 Unwanted radiation including Local Oscillator (LO) leakage radiated
from the antenna

Purpose:

To limit the unwanted radiation level from the outdoor unit in order to protect adjacent satellites that use different
frequency bands and are located near-by.
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The power of the unwanted radiation, including the LO frequency as well asits second harmonic, measured at the
antenna flange (including the polarizer, ortho-mode transducer, band-pass filter, RF waveguides) shall not exceed the
following limits:

. -60dBm  in a120 kHz bandwidth at the fundamental frequency of the LO
e -50dBm ina120 kHz bandwidth at the second harmonic of the LO
. -60dBm in any other 120 kHz bandwidth
This requirement applies to the frequency range from 2,5 GHz to 25 GHz.
Verification:
The test method specified in clause 6.2 in ETSI ETS 300 457 [1] shall apply.

NOTE 1: If LNB and feed horn of areflector antenna are integrated, then no antenna flange exists. In that case the
radiated signal may be accessed by afeed horn adapter. The LNB manufacturer should supply the feed
horn adaptor and characterization frequency and gain data. The data supplied should be used to correct
the measurements taken.

NOTE 2: The specified test method in clause 6.2 of ETSI ETS 300 457 [1] includes provisions for the case that the
antennais an integral part which cannot be detached. In that case the specified test method defines that
the reverberation chamber method of measurement is used.

NOTE 3: Version 1.1.1 of the present document [i.11] contained a requirement " Specification 2: Radiation from the
outdoor unit (EIRP)". The requirement has been deleted because this kind of requirement isin the scope
of harmonised standards covering essential requirements on electromagnetic compatibility.

4.3.2 Antenna gain pattern
Purpose:
To protect the wanted signals from interference from terrestrial services-and from other,satellites.
Specification:
The relative co-polar and cross-polar off-axis antenna gain shall comply with the following masks.
Variables:

Q: off-axis angle of the antennarelative to boresight (degrees)

Jeo(@): Co-polar antenna gain at off-axis angle ¢ relative to co-polar on-axis gain (decibel)

Jeross (@):  Cross-polar antenna gain at off-axis angle ¢ relative to co-polar on-axis gain (decibel)

Parameters:

D: nominal antenna diameter

A wavelength expressed in the same unit as the diameter
Co-polar mask:

D 2
Geo(9) < —25x 107 (29) for0 < 9 < gy,

Jeo (@) < gy fOrop, < ¢ < o,
Jeo (@) <29 —25logp — G, forp, < o <@,
Jeo(@) < —5—-G, for, <@ <70°

Jeol) < —G, for70° < ¢ < 180°
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Where:
A
POr = 955
D
Gy =8+ ZOIOgZ
g1 =29 —25log e, — G,
_A | 91
Pm = Dw’0,00ZS

©0p = 1034/25

NOTE 1: G,isthelowest expected on-axis gain. It corresponds to an antenna efficiency of 64 %.

Cross-polar mask:

Jeross(@) < —19 for 0<¢<0,25¢,

-0,25
Jeross(P) < =19 +3 (“’OTWO"’“) for 0,25 ¢, < ¢ < 0,449,
Jeross (@) < —16 for 0,44 9y < <@g
Jeross(@) < =16+ C (Z)_# for Po= <P,

1~%o
gcross((p) <21- 2510g<,0 — Gy for P1=9 <@,
Jeross(@) < =5 =Gy for P, < @< 70°
Jeross (@) < —Go for 702 < @.<1180°

Where:

2 [ 3
Po = 25\/0,0025
_ %o
91 = 2/10,1875

C=21-25loggp, — (G, — 16)

0, = 1026/25
NOTE 2: Equations are not valid in the unlikely case where% > 15708.

NOTE 3. The present document is derived from Recommendation ITU-R BO.1213 [i.6]. The cross-polar mask
takes into account degradation due to LNB cross-polar discrimination and cross talk of 20 dB.

Verification:
The test method specified in clause 6.5.2 of ETSI ETS 300 457 [1] shall apply.
Thereceive signal level may be measured at the output of the LNB.
NOTE 4: If the antennafeed or the complete antennaisintegrated with the LNB, then measuring at the antenna
flange is not possible. Measuring at the LNB output deliversvalid results, sincerelative gain is specified.
4.3.3 Pointing accuracy capability
Purpose:

To enable an accurate pointing of the antennato the wanted satellite at the installation in order to provide the best
possible reception of the wanted signal and to better avoid interference from signals transmitted on other satellites.
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