Draft ETS| EN 302 544-1 V1.1.0 (2008-05)

Harmonized European Standard (Telecommunications series)

Broadband Data Transmission Systems operating in the
2 500 MHz to 2 690 MHz frequency band,;

Part 1. TDD Base Stations;

Harmonized EN covering the essential requirements

of article 3.2 of the R&TTE Directive

D




2 Draft ETSI EN 302 544-1 V1.1.0 (2008-05)

Reference
DEN/BRAN-0060000-1

Keywords
multipoint, digital, broadband, TDD, regulation

ETSI

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

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

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

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

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

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

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

Copyright Notification

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

© European Telecommunications Standards Institute 2008.
All rights reserved.

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

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

ETSI


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

3 Draft ETSI EN 302 544-1 V1.1.0 (2008-05)

Contents

INtellectual Property RIGNES.... ..ot b e et nb e b b nenn e 5
0 Yo (o SRS 5
g1 0o W Tox 1 o] o ISP RRSOR 6
1 o010 PR 7
2 L= £ 101 7
21 NOFMEBLIVE FEFEIEINCES ......cueiteitiite ittt ettt sttt ettt ettt s bt b e b e b e e st e s e e e e s e b e sh e eb e s Rt eheeae e b e eeae e besaeebenneennennens 7
2.2 INFOrMELIVE FEFEIEINCES. ... ettt ettt e e bbbt bt et e s e s e et e s bt sh e e st e b e eese e besaeebenaeeneennens 8
3 Definitions, symbols and abbreviations ............coeciiiiiir i e e e 8
31 DEfINITIONS. ...ttt et e e e be e s be e teeaeeeaeeebeesbe e beeabesasesaessaeesaeeseenseenseensesreesteenteentenn 8
3.2 SYIMDOIS. ... ottt b etk b e e h bt s e e bt e b se ekt b e e e b e b e R R e Rt R e e bt R e e bt nR et b e e e e ebenr e ere s 9
33 ADDIEVIBLIONS ... ..ottt ettt e b e et e et e e aee s teesteesbeeabeeasesaeeeheeebeenteeabaenbeenteensesaeesaeesreeaneereenrean 9
4 Essential requirements SPECITICAIION .........ccueiiiririiiest e 10
4.1 ENVIrONMENtal Profil........ceiiieeieeeee ettt s ste et e et ena e e s e e e ra e reenre e reeneeneennes 10
4.2 CONfOrMANCE FEQUITEIMIENES .......eeeeieeteeteesieeiesteseesseeseesaeesseeteesseeseesseesseeseeseesesnsesseesseesseanseanseensenseenseessennsens 10
421 1100 (0o (o] o FEO OO STOTPRURTURURPRRRI 10
4.2.2 SPECLIUM EMISSION IMBSK ....evvievieteeteeieeesteseeseeesteeteeseesseesseesseesteassessaesaeesseesseenseanseaseansensseessenssesnsesnsesnes 10
4221 (D= 1] oo o U TSSOSO PP URURPRRSTIN 10
4222 03PN 10
42221 Spectrum emission mask for 5 MHz bandwidth.............cccoiiiiieee e 10
42222 Spectrum emission mask for 10 MHz bandwWidth...........cccoeriiiine e 12
423 Transmitter Adjacent Channel Leakage power Ratio (ACLR) .....cccoiieirinieirieenee e 13
4231 (D1 {1 TE (1] [OOSR 13
4232 LML S ettt et e e e te e be et e et e e aeeehe e be e be e be e beeteaaeeaaeeeaeeareebeenreeareeaeeeteenreenrens 13
42321 ACLR requirements for 5 MHz Bandwidth ............c.ooouviieiiiiiece e 13
42322 ACLR requirements for 10 MHZz bandwWidth .............cooooveieiieciee e 14
4.2.4 TranSMItter SPUIMOUS EMISSIONS......ccueeiteerieiieieeseeesteesteeseeseesseesseestesssesseesseesseessessssssessseesseessesnsesssessenssenssens 14
4241 (D= 1] oo o U TSSOSO PP URURPRRSTIN 14
4242 03PN 14
425 Maximum OULPUL POWEY TOIEIBINCE.........eeiueereeeeeeeeeeeesteestee e e e e tesaesae e saeesteeseenteeseessaessaesseenseensesneenneennes 15
4251 (D1 {111 (1] [OOSR 15
4252 LML S ettt et e e e te e be et e et e e aeeehe e be e be e be e beeteaaeeaaeeeaeeareebeenreeareeaeeeteenreenrens 15
42.6 TransSmit INtErMOAUIALION ......c.veeieeie ettt et e s te e s be et e e e e eateeareenteereestnesaeas 15
426.1 (D1 {111 (1] [OOSR 15
4.26.2 LML S ettt et e e e te e be et e et e e aeeehe e be e be e be e beeteaaeeaaeeeaeeareebeenreeareeaeeeteenreenrens 16
4.2.7 RECEIVES SPUMOUS BIMISSIONS.......e.eiuiitiieeieete sttt sttt ettt b e et b e et sb e e et b e se e st e b e se st e b e se et ebese et ebenneneeee 16
4.2.7.1 (D= 1] oo o U TSSOSO PP URURPRRSTIN 16
4272 03PN 16
4.2.8 Receiver adjacent and alternate Channel FEECLION ..........cevee e e s 16
4281 (D= 1] oo o U TSSOSO PP URURPRRSTIN 16
4282 03PN 17
4.2.9 Receiver blocking CharaCteriStiCS .........ooviiiiiei e e 17
4291 (D1 {111 (1] [OOSR 17
4.29.2 LML S ettt et e e e te e be et e et e e aeeehe e be e be e be e beeteaaeeaaeeeaeeareebeenreeareeaeeeteenreenrens 17
4.2.10 Receiver intermodul ation CharaCleiStICS. . ...e i i et e e s sbe e eneeseens 18
4.2.10.1 Definition and appliCability.........ccoiriiiieree bbb 18
4.2.10.2 ML ettt e ae e b e et e et e e aaeeaeeeheeeheeaheebeebeeateeaeeeaeeabeebeereenreeaeeeaeenreeteas 18
5 Testing for compliance with technical reqUIreMENtS..........ccoieeieieceese e 19
5.1 Environmental conditionS fOr tESHING ......ccovviciiiii i st e et e e re e nneennes 19
52 PrOQUCE INFOIMBLION. ...ttt e bbbt e e e se ke s bt bt et e e e e e eb e besbeebe e e ennennens 19
5.3 Interpretation of the MEASUrEMENE FESUITS .........oeiiiiiiereeee et 19
54 ESSENtial FadiO tESE SUITES. ... .eiueeeeeeieieeee ettt et e e e et s e e be s et ene et e neeseeseeebeeneenee e eneees 20
54.1 SPECLIUM EMISSION MEBSK ...ttt ettt b e et b e et b e bbb s b e e et e sbe e ebesbennenen 20
5411 Method of test for BS spectral @miSSIoN MaSK ..........ccoeriiiiieiiinneneee et 20

ETSI



4 Draft ETSI EN 302 544-1 V1.1.0 (2008-05)

54111 [NItIEl CONAITIONS. .....ceitiiee ettt se e bbbt bttt b e bbbt ene e e e 21
54112 PIOCEAUIE. ..ottt bbb a et e bt se e e b e s bt bt e he et e besbeebesaeebe e e e nn s 21
54.2 Transmitter Adjacent Channel Leakage power Ratio (ACLR) ....ccoovviieiee i 21
5421 MEthod Of tESE FOr BS ACLR ..ottt sttt sttt sttt st et sae e b e sbeneenens 21
54211 [NItEEl CONAITIONS. .....ceitiiee ettt bbbt eb et besr e b bt ene e e s 21
54212 PIOCEAUIE. ..ottt b bbbt a et e et se e e bt bt bt e he e e e besbeebesaeehe e e e e e s 22
54.3 TranSMItter SPUIMOUS EIMIESSIONS.......ciuiieuertireeiestirteestesseserbes s se s ese bt sesb e e st b e s st sb e s e st s be e e st ebe s e st sbesneneene 22
5431 MELNOO OF TS ...ttt et et e et e et e st e e be e beeabesaeesaeesaeeebeenbeeareearesaeesseesseesens 22
54311 INItiAl CONAITIONS.... ..ot e st e et e e ab e e s e sbeesbeesbe e beenseennesanenans 23
543.1.2 PIOCEAUIE. ...ttt et et e e s ae e she e sheesbeeaeeateeaeesaeasbeeste e teenteensesanesans 23
54.4 M aXi MUM OULPUL POWES BCCUIBECY ....v.vverteeeueateseesesteseesestessesesseseesesbessesesbessesesbesseseebesse st ebesse e sbeseenesrenseneans 23
5441 = (a7l ) == PPN 23
54411 [NItEEl CONAITIONS. .....ceitiie ettt b e bbbt bttt e e s r e b bt ene e e s 23
54412 PIOCEAUIE. ..ottt bbbt e e bt se e e b e bt e bt e se et e besbeebesaeene e e ennenes 24
545 Transmitter INEEMOCUIBEION .........oouiiiieietere ettt se bbb b bt ene e e e s 24
545.1 = (a7l ) == PPN 24
54511 [NItIEl CONAITIONS. .....ceitiii ettt e se e bbbttt e b b saeene e e s 24
5451.2 PIOCEAUIE. ...ttt et et et e s ae e s hee s heesbeese et e eaeeeteasbeeste e beenteeneesanesans 24
54513 TESE FEOUITEITIENES ...ttt ettt ettt b e et b e s bbbt b e b et b e ne st ebene et b e e 25
54.6 RECEIVES SPUIMOUS BIMISSIONS.......cueiueiterteieete sttt sttt et e et se et b e et sb e s s et b e se e st b e se e st s b e se et ebese et ebenneneees 25
546.1 MELNOO OF TS ...ttt et ettt e et e et e st e e be e beeabesaaesaeesaeeeaeenbeenreenresaeesreesreesens 25
546.1.1 INItiAl CONAITIONS... ..ottt e e be e be et e e b e e aaesbeesbe e be e beenseennesanesans 25
546.1.2 PIOCEAUIE. ...ttt et et e st e shee s heesbeebeeatesaeeeaeasbeeste e beenteennesanesans 25
54.7 Receiver adjacent and alternate Channel FEECLION ..........covee e s 25
54.7.1 = (a7l ) == PPN 25
54711 PIOCEAUIE. ...ttt b bbbt a et e e b se e eb e bt e bt e se e e e besbeebesaeene e e e nee s 25
54.8 Receiver DloCKing CharaCteriSlICS ......iiuiiiiciesice ettt teeee e e enes 27
54.8.1 = (a7l ) == ORISR 27
54811 [NItEEl CONAITIONS. .....ceiitiiee ettt e e bbbt bbb b saeene e e s 27
548.1.2 PIOCEAUIE. ...ttt et et e e s ae e she e sheesbeeaeeateeaeesaeasbeeste e teenteensesanesans 27
5.4.9 Receiver intermodulation CharaCteriStiCS........cviiuiciiice ettt e 28
5491 MELNOO O TS ...ttt et ettt e et e st e e be e beeabesaeesaeesaeeeaeenbeenteenresaeesseesseesens 28
54911 INItiAl CONAITIONS......ccuiieiee ettt e et e et e e ab e e bt e ebeesba e be e beenseeneesaneeans 28
549.1.2 PIOCEAUIE. ...ttt et et e et e st eshee s heesbeeseeateeaeeeaeesbeeste e teenteeneesanesans 28
Annex A (nor mative): HS Requirements and conformance Test specifications Table (HS

I ) PSR 30
Annex B (informative): TheEN titlein the official languages.........ccocvvverinenereieeee e 32
Annex C (informative): Bibliograpny ....oceeee e e 33
L TS (0 Y TP OSSOSO PP PPTTPI 34

ETSI



5 Draft ETSI EN 302 544-1 V1.1.0 (2008-05)

Intellectual Property Rights

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

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

Foreword

This Harmonized European Standard (Telecommunications series) has been produced by ETSI Technical Committee
Broadband Radio Access Networks (BRAN), and is now submitted for the Public Enquiry phase of the ETS| standards
Two-step Approval Procedure.

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

The present document is intended to become a Harmonized Standard, the reference of which will be published in the
Official Journal of the European Communities referencing the Directive 1999/5/EC 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 (“the R& TTE Directive") [1].

Technical specifications relevant to Directive 1999/5/EC [1] are given in annex A.

The present document is part 1 of a multi-part deliverable covering the Base Stations (BS) and User Equipment (UE)
for Broadband Data Transmission Systemsin 2 500 MHz to 2 690 MHz frequency band, as identified below:

Part 1. " TDD Base Stations, Harmonized EN covering the essential requirements of article 3.2 of the
R& TTE Directive";

Part 2. "TDD User Equipment Stations; Harmonized EN covering the essential requirements of article 3.2 of the
R&TTE Directive';

Part 3:  "FDD Base Stations; Harmonized EN covering the essential requirements of article 3.2 of the R& TTE
Directive";

Part 4:  "FDD User Equipment Stations, Harmonized EN covering the essential requirements of article 3.2 of the
R&TTE Directive".

Proposed national transposition dates

Date of latest announcement of this EN (doa): 3 months after ETS| publication
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 6 months after doa

Date of withdrawal of any conflicting National Standard (dow): 18 months after doa

ETSI
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Introduction

The present document is part of a set of standards developed by ETSI and is designed to fit in a modular structure to
cover al radio and telecommunications terminal equipment within the scope of the R& TTE Directive. The modular

structure is shown in EG 201 399 [6].

ETSI
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1 Scope

The present document is applicable to TDD Base Station radio equipment for mobile/nomadic Broadband Data
Transmitting Systems operating in the 2 500 MHz to 2 690 MHz frequency band.

TDD radio equipment types are capable of operating in al or any part of the frequency band 2 500 MHz to 2 690 MHz
frequency band according to national frequency plans designed on the same basic assumption that the assigned blocks
are in multiples of 5 MHz (same centre frequency).

The document is equally applicable to systems utilizing integral or non integral antennas.

The present document is intended to cover the provisions of Directive 1999/5/EC [1] (R& TTE Directive) Article 3.2,
which statesthat: "..... radio equipment shall be so constructed that it effectively uses the spectrum allocated to
terrestrial/space radio communications and orbital resources so asto avoid harmful interference”.

In addition to the present document, other ENs that specify technical requirementsin respect of essential requirements
under other parts of Article 3 of the R& TTE Directive may apply to equipment within the scope of the present
document. The present document does not address those IM T-2000 systems which are considered in EN 301 908 [7].

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

2 References

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

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

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

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

- for informative references.

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

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

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

2.1 Normative references

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

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

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

ETSI
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[3] Void.

[4] ETSI TR 100 028 (parts 1 and 2 VV1.4.1): "Electromagnetic compatibility and Radio spectrum
Matters (ERM); Uncertainties in the measurement of mobile radio equipment characteristics'.

[5] CEPT/ERC/REC 74-01E (2005): "Unwanted Emissions in the Spurious Domain".

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

[7] ETSI EN 301 908 (al parts): "Electromagnetic compatibility and Radio spectrum Matters (ERM);
Base Stations (BS), Repeaters and User Equipment (UE) for IMT-2000 Third-Generation cellular
networks".

2.2 Informative references

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

[8] ETSI TR 102 215 (V1.3.1): "Electromagnetic compatibility and Radio spectrum Matters (ERM);
Recommended approach, and possible limits for measurement uncertainty for the measurement of
radiated electromagnetic fields above 1 GHZ".

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in the R& TTE Directive [1] and the following
apply:

ACLR Class 1: aBSclassification that identifies alevel of ACLR performance generally appropriate for intra-system
operation in contiguous channel assignments

ACLR Class 2: aBSclassification that identifies alevel of ACLR performance appropriate for more demanding
inter-operator / coexistence scenarios at adjacent frequency block boundaries (e.g. TDD/FDD boundary)

burst: period during which radio waves are intentionally transmitted, preceded and succeeded by periods during which
no intentional transmission is made

environmental profile: the declared range of environmental conditions under which equipment within the scope of the
present document is required to be compliant

Eval_BW1.: the pass band of arectangular filter with a bandwidth of 4,75 MHz for 5 MHz equipment and 9,5 MHz for
10 MHz equipment

Eval_BW 2: the measurement for EVAL_BW2 on the operating channel is performed using a rectangular filter with a
4,75 MHz or 9,5 MHz bandwidth and the measurement on the victim channel is performed using an RRC filter with a
3,84 MHz or 7,68 MHz bandwidth (respectively) both with roll-off factor of 0,22 centred on the 1st or 2nd adjacent
victim channel

Eval_BW 3: The measurement for EVAL_BW3 on the operating channel is performed using arectangular filter with a
9,5 MHz bandwidth and the measurement on the victim channel is performed using a RRC filter with a 3,84 MHz
bandwidth (with roll-off factor of 0,22) centred on the corresponding adjacent victim channel

integral antenna: antenna which is declared to be part of the radio equipment by the supplier

NOTE: Even when equipment with an integral antennais concerned, it might still be possible to separate the
antenna from the equipment using a specia tool. In such cases the assessment of the radio equipment and
of the antenna against requirements of this multipart EN may be done separately.

ETSI
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maximum output power: mean power level per carrier of the base station or mobile station measured at the antenna
connector in a specified reference condition
mean power : when applied to amodulated signal, thisisthe power (transmitted or received) in a bandwidth

nominal maximum output power: maximum nominal mean power level per carrier of the base station or user
equipment available at the antenna connector declared by the manufacturer; for equipment implementing dynamic
change of modulation format, it is intended as the maximum nominal mean power associated to the modulation format
delivering the highest power

operating nominal RF channel width: the nominal amount of spectrum used by a single device operating on an
identified centre frequency

TDD down-link frame: time interval in which the BS istransmitting and the UE isreceiving

3.2 Symbols

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

Ags Base Station Interface A

Aus Mobile Station Interface A

Ayut Unit Under Test Interface A

dB decibel

dBc decibel relative to carrier

dBm decibel relative to 1 milliwatt

f Frequency (of the assigned channel frequency of the wanted signal)

Fe centre frequency of the assigned channel

Mgs Base Station Interface M

Mms Mobile Station Interface M

Pnom nomina maximum output Power

Pmax maximum output Power of the base station

Psenss Receiver sensitivity level at BER 106 for a5 MHz channelised system
Psensio Receiver sensitivity level at BER 106 for a 10 MHz channelised system
QPSK Quadrature Phase-Shift Keying

SNR Signal to Noise Ratio

3.3 Abbreviations

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

ACLR Adjacent Channel Leakage power Ratio
AWGN Additive White Gaussian Noise

BER Bit Error Ratio

BS Base Station

FDD Freguency Division Duplexing

GHz GigaHertz

MHz MegaHertz

PER Packet Error Ratio

RF Radio Frequency

R&TTE Radio equipment and Telecommunications Terminal Equipment
TDD Time Division Duplexing

TX Transmit, Transmitter

UE User Equipment

UuT Unit Under Test

ETSI
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4 Essential requirements specification

With reference to Article 3.2 of 1999/5/EC Directive [1] the phenomenain this clause have been identified as relevant
to the essential requirements.

4.1 Environmental profile

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

4.2 Conformance requirements

421 Introduction

To meet the essential requirement under article 3.2 of the R& TTE Directive [1] seven essential parameters have been
identified. Table 1 provides a cross reference between these seven essential parameters and the corresponding nine
technical requirements for equipment within the scope of the present document. To fulfil an essential parameter the
compliance with all the corresponding technical requirementsin table 1 must be verified.

Table 1: Cross references

Essential parameter Corresponding technical requirements
Spectrum emissions mask 4.2.2 Transmitter Spectrum emissions mask
4.2.3 Transmitter adjacent channel leakage power ratio
Conducted spurious emissions from the transmitter (4.2.4 Transmitter spurious emissions
antenna connector
Output power 4.2.5 Maximum output power tolerance
Intermodulation attenuation of the transmitter 4.2.6 Transmit Intermodulation
Conducted spurious emissions from the receiver  [4.2.7 Receiver spurious emissions
antenna connector
Impact of interference on receiver performance 4.2.8 Receiver adjacent and alternate rejection
4.2.9 Receiver blocking characteristics
4.2.10 Receiver intermodulation characteristics

4.2.2 Spectrum emission mask

4221 Definition

Spectrum emission mask defines an out of band emission requirement for the transmitter. These out of band emissions
are unwanted emissions outside the channel bandwidth resulting from the modulation process and non-linearity in the
transmitter but excluding spurious emissions.

4222 Limits

A base station transmitting on a single RF carrier configured in accordance with the manufacturer's specification shall
meet the requirement. Emissions shall not exceed the maximum level specified in tables 2 to 5.

The spectrum emissions measured according to clause 5.4.1 shall not exceed the maximum level specified in tables 2 to
9 for the appropriate BS maximum output power and channel widths of 5 MHz and 10 MHz.

42221 Spectrum emission mask for 5 MHz bandwidth

The spectrum emission mask of the BS applies over the frequency range 0,015 MHz to 10 MHz from the channel edge
on both sides of the BS centre carrier frequency.

ETSI
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f_offset isthe separation between the channel edge and the centre frequency of the measuring filter.

The out-of-channel emission is specified as power level measured over the specified measurement bandwidth but
relative to the total mean power Pnom of the BS carrier measured in Eval_BW1 centred in the 5 MHz channel.

The power of any BS emission shall not exceed the levels specified in tables 2 to 5.

Table 2: Test Requirements for spectrum emission mask values for 5 MHz channels,

Pnom =243 dBm

Frequency offset from channel
edge of the measurement filter
centre frequency, f_offset

Maximum level

Measurement bandwidth

0,015 MHz < f offset < 0,215 MHz -12,5 dBm 30 kHz

0,215 MHz < f_offset < 1,015 MHz | -12,5 dBm-15 (f—l\;’:et —o.zls)dB 30 kHz

1,015 MHz < f offset< 1,5 MHz -24,5 dBm 30 kHz
1,5 MHz < f_offset < 5,5 MHz -11,5 dBm 13“giﬁzbﬁiggﬁgﬁfnqs°f
5,5 MHz < f_offset < 10 MHz -11,5 dBm 1 MHz, by aggregation of

30 kHz measurements

Table 3: Test requirements for spectrum emission mask values for 5 MHz channels,

39dBm < Pnom <43 dBm

Frequency offset from channel
edge of the measurement filter
centre frequency, f_offset

Maximum level

Measurement bandwidth

0,015 MHz < f offset < 0,215 MHz -12,5 dBm 30 kHz

0,215 MHz < f_offset < 1,015 MHz | -12,5 dBm-15 (f—l\;’:et —o.zls)dB 30 kHz

1,015 MHz < f offset < 1,5 MHz -24,5 dBm 30 kHz.
1,5 MHz < f_offset < 5,5 MHz -11,5 dBm 1 MHz, b%igg;‘?gﬂg’&s"f 30 kHz
5,56 MHz < f_offset < 10 MHz P -54,5dBm 1 MHz, b?/nzgggergﬂeonqsf soknz

Table 4: Test requirements for spectrum emission mask values for 5 MHz channels,

31dBm £ Pnom <39dBm

Frequency offset from channel
edge of the measurement filter
centre frequency, f_offset

Maximum level

Measurement bandwidth

0,015 MHz <f offset < 0,215 MHz P -51,5dBm 30 kHz

0,215 MHz <f off < 1,015 MHz | P-515dBm-15 (L:Et —0,215de 30 kHz

1,015 MHz < f _offset < 1,5 MHz P - 63,5 dBm 30 kHz
1,5 MHz < f_offset < 5,5 MHz P - 50,5 dBm 13“giﬁzbﬁiggﬁgﬁfnqs°f
5,5 MHz < f_offset < 10 MHz P - 54,5 dBm 1 MHz, by aggregation of

30 kHz measurements
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Table 5: Test requirements for spectrum emission mask values for 5 MHz channels,
Pnom <31 dBm

Frequency offset from channel Maximum level Measurement bandwidth
edge of the measurement filter
centre frequency, f_offset

0,015 MHz < f offset < 0,215 MHz -20,5 dBm 30 kHz
f_offset
0,215 MHz < f_offset < 1,015 MHz | -20,5 dBm—15 ( —;Hse —o.zls)dB 30 kHz
z
1,015 MHz < f offset < 1,5 MHz -32,5dBm 30 kHz

1 MHz, by aggregation of

1,5 MHz <f_offset < 5,5 MHz -19,5 dBm 30 kHz measurements
1 MHz, by aggregation of
5,5 MHz <f_offset < 10 MHz -23,5dBm 30 kHz measurements
42222 Spectrum emission mask for 10 MHz bandwidth

The spectrum emission mask of the BS applies over the frequency range 0,015 MHz to 20 MHz from the channel edge
on both sides of the BS centre carrier frequency.

. f_offset isthe separation between the channel edge and the centre frequency of the measuring filter.

The out-of-channel emission is specified as power level measured over the specified measurement bandwidth but
relative to the total mean power Pnom of the BS carrier measured in Eval_BW1 centred in the 5 MHz band channel.

The power of any BS emission shall not exceed the levels specified in tables 6 to 9.

Table 6: Test Requirements for spectrum emission mask values for 10 MHz channels,
Pnom =43 dBm

Frequency offset from channel Maximum level Measurement bandwidth
edge of the measurement filter
centre frequency, f_offset

0,015 MHz <f offset < 0,430 MHz -15,5 dBm 30 kHz

0,430 MHz < f_offset < 2,030 MHz | —15,5 dBm—7,5 (%—0,430}8 30 kHz

2,030 MHz < f offset < 3,0 MHz -27,5 dBm 30 kHz
3,0 MHz < f_offset < 11,0 MHz -14,5 dBm 13'\(/)"174213’%222{1?2;“2’”%‘“
11,0 MHz < f_offset < 20 MHz -14,5 dBm 1 MHz, by aggregation of

30 kHz measurements

Table 7: Test requirements for spectrum emission mask values for 10 MHz channels,
39dBm < Pnom <43 dBm

Frequency offset from channel Maximum level Measurement bandwidth
edge of the measurement filter
centre frequency, f_offset

0,015 MHz < f offset < 0,430 MHz -15,5 dBm 30 kHz
0,430 MHz < f_offset < 2,030 MHz | -15,5 dBm-7,5 (%—0,430}15 30 kHz
2,030 MHz < f_offset < 3,0 MHz -27,5dBm 30 kHz
3,0 MHz < _offset < 11,0 MHz -14,5 dBm 1 MHz, b?]’qggg[ﬁgrfg’nqs"f 30 kHz
11,0 MHz < f_offset < 20 MHz P -57,5dBm 1 MHz, by aggregation of 30 kHz
_ measurements
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Table 8: Test requirements for spectrum emission mask values for 10 MHz channels,

31dBm <Pnom <39dBm

Frequency offset from channel
edge of the measurement filter
centre frequency, f_offset

Maximum level

Measurement bandwidth

0,015 MHz < f offset < 0,430 MHz P -54,5dBm 30 kHz
f _offset
0,430 MHz < f_offset < 2,030 MHz | P-54,5dBm-75 ( v —0,430)dB 30 kHz
z

2,030 MHz < f_offset < 3,0 MHz P -67,5dBm 30 kHz

1 MHz, by aggregation of
3,0 MHz < f_offset < 11,0 MHz P -53,5dBm 30 kHz measurements

11,0 MHz < f_offset < 20 MHz P -57,5dBm 1 MHz, by aggregation of

30 kHz measurements

Table 9: Test requirements for spectrum emission mask values for 10 MHz channels,

Pnom <31 dBm

Frequency offset from channel
edge of the measurement filter
centre frequency, f_offset

Maximum level

Measurement bandwidth

0,015 MHz < f offset < 0,430 MHz -23,5 dBm 30 kHz

0,430 MHz < f _offset < 2,030 MHz | -23,5 dBm—7,5 (% - 0,430)dB 30 kHz

2,030 MHz < f offset < 3,0 MHz -35,5 dBm 30 kHz
3,0 MHz < f_offset < 11,0 MHz 22,5 dBm 1 iz by aggregation of
11,0 MHz < f_offset < 20 MHz -26,5 dBm 1 MHz, by aggregation of

30 kHz measurements

4.2.3

4231 Definition

Transmitter Adjacent Channel Leakage power Ratio (ACLR)

Adjacent Channel Leakage power Ratio (ACLR) isthe ratio of the mean power measured through a filter pass band
centred on the assigned channel frequency to the mean power measured through a filter pass band centred on afirst or
second adjacent channel. The first adjacent and second adjacent channel centre offsets relative to the assigned channel
centre frequency are 5 MHz and 10 MHz when the nominal occupied channel bandwidth is5 MHz. These offsets are
10 MHz and 20 MHz respectively when the nominal occupied channel bandwidth is 10 MHz. The filter pass band,
response and nomina bandwidth are set according to Eval_ BW 1, Eval_BW 2 or Eval_BW 3.

4.23.2 Limits

The ACLR of asingle carrier BS or amulti-carrier BS with contiguous carrier frequencies shall be equal to or greater
than the limits given in tables 10 to 13.

The requirement shall till be met in the presence of switching transients.

42321 ACLR requirements for 5 MHz Bandwidth

The ACLR shall be equal to or greater than the limits specified in table 10 for ACLR Class 1 and table 11 for ACLR
Class 2.
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Table 10: BS ACLR for the 5 MHz Bandwidth option - ACLR Class 1

adjacent channel ACLR limit for
Eval BW 1
Fc+5MHz 44,2 dB
Fc £ 10 MHz 49,2 dB

Table 11: BS ACLR for the 5 MHz Bandwidth option - ACLR Class 2

adjacent channel ACLR limit for ACLR limit for
Eval BW 1 Eval BW 2
Fc+5MHz 49,7 dB 52,7 dB
Fc =10 MHz 62,2 dB 65,2 dB

4.2.3.2.2

The ACLR shall be equal to or greater than the limits specified in table 12 for ACLR Class 1 and table 13 for ACLR

ACLR requirements for 10 MHz bandwidth

Class 2.
Table 12: BS ACLR for the 10 MHz bandwidth option - ACLR Class 1
Adjacent channel ACLR limit for
Eval BW 1
F. +10,0 MHz 44,2 dB
Fc +20,0 MHz 49,2 dB
Table 13: BS ACLR for the 10 MHz bandwidth option - ACLR Class 2
Adjacent channel ACLR limit for ACLR limit for ACLR limit for
Eval_BW1 Eval_BW 2 Eval_BW 3
F.t7,5MHz n/a n/a 52,7 dB
Fc £ 10,0 MHz 49,7 dB 52,7 dB n/a
Fc = 20,0 MHz 62,2 dB 65,2 dB n/a
4.2.4  Transmitter spurious emissions
4241 Definition

Transmitter spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics
emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band
emissions. Thisis measured at the RF output port.

4.2.4.2 Limits
The limits of spurious emissions (or more precisely, according latest I TU-R definitions, unwanted emissionsin the
spurious domain), shall conform to CEPT/ERC/REC 74-01 [5].

The following requirements in tables 14 and 15 are only applicable for frequencies, which are greater than 250 % of the
channel bandwidth (that is 12,5 MHz for the 5 MHz channel bandwidth and 25 MHz for the 10 MHz channel
bandwidth) away from the centre carrier frequency. In the following fc is the centre frequency of transmit signal and f is
the frequency of spurious emission. BW is the channel bandwidth of choice, i.e. 5 MHz or 10 MHz.
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Table 14: Transmitter spurious emissions

Frequency band Measurement bandwidth Minimum requirements
9 kHz <f < 150 kHz 1 kHz -36 dBm
150 kHz <f < 30 MHz 10 kHz -36 dBm
30 MHz <f < 1 GHz 100 kHz -36 dBm
1GHz<f 30 kHz If 2,5 x BW < fc-f < 10 x BW -30 dBm
300 kHz If 10 x BW < fe-f <12 x BW -30 dBm
1 MHz If 12 x BW < fc-f -30 dBm

Table 15: Additional spurious emissions requirements for in-band TDD BS
(In-Band) coexistence with FDD BS

Frequency band Measurement bandwidth | Minimum requirements
2 500 MHz to 2 570 MHz -45 dBm 1 MHz

The additional limits of table 15 apply only to Base Stations operating on channel centre frequencies above 2 570 MHz.
For Base Stations that have an operating frequency range extending below 2 570 MHz but not to the lower band limit of
2 500 MHz, the additional limits shall apply at 250 % of the channel bandwidth below the channel centre frequency to
the band edge only.

Table 16: Additional spurious emissions requirements for BS (Out of Band)

Band Maximum level Measurement bandwidth
876 MHz to 915 MHz -61 dBm 100 kHz
921 MHz to 960 MHz -57 dBm 100 kHz
1710 MHz to 1 785 MHz -61 dBm 100 kHz
1 805 MHz to 1 880 MHz -47 dBm 100 kHz
1 920 MHz to 1 980 MHz -49 dBm 1 MHz
2110 MHz to 2 170 MHz -52 dBm 1 MHz
1 900 MHz to 1 920 MHz -39 dBm 3,84 MHz
2 010 MHz to 2 025 MHz -39 dBm 3,84 MHz
3400 MHz to 3 800 MHz -45 dBm 1 MHz

4.2.5 Maximum output power tolerance

4251 Definition

The maximum output power tolerance is the difference between the declared Pnom and the actual maximum output
power and corresponding tolerance limits are specified here.

425.2 Limits

In normal conditions, the actual output power (Pmax), shall remain within +2,0 dB and -2,0 dB of the manufacturers
declared nomina maximum output power (Pnom).

In extreme conditions, the actual output power (Pmax), shall remain within +2,5 dB and -2,5 dB of the manufacturers
declared nominal maximum output power (Pnom).

4.2.6 Transmit Intermodulation

426.1 Definition

The transmit intermodulation requirement is a measure of the capability of the transmitter to inhibit the generation of
signalsin its non linear elements caused by presence of the own transmit signal and an interfering signal reaching the
transmitter via the antenna.
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The transmit intermodul ation level is the power of the intermodulation products when a modulated interference signal is
injected into the antenna connector at a mean power level of 30 dB lower than that of the mean power of the wanted
signal. The wanted signal bandwidth shall be 5 MHz and 10 MHz respectively. The interferer has the same bandwidth
as the wanted signal.

For 5 MHz channel BW, the centre frequency of the interference signal offset from the subject signal carrier centre
frequency shall be at £5 MHz, £10 MHz, +15 MHz (10 MHz, +20 MHz, +30 MHz for 10 MHz channel BW) but
exclude interference frequencies that are partially or completely outside of the declared operating frequency band of the
base station.

426.2 Limits

With the test signal applied the spectrum emission mask, ACLR and spurious emission requirements, at 3'd and 5t
intermodulation frequencies not overlapping the interfering signal, shall continue to meet the limits in clauses 4.2.2.2,
4.232and4.2.4.2.

4.2.7 Receiver spurious emissions

42.7.1 Definition

The spurious emissions power is the power of emissions generated or amplified in areceiver that appear at the BS
antenna connector.

The requirements apply to all BS with separate RX and TX antenna port. The test shall be performed when both TX and
RX are on with the TX port terminated.

For al BS with common RX and TX antenna port the transmitter spurious emission as specified in clause 4.2.4 isvalid.

The following requirements in table 17 are only applicable for frequencies, which are greater than 250 % of the channel
bandwidth (that is 12,5 MHz for the 5 MHz channel bandwidth and 25 MHz for the 10 MHz channel bandwidth) away
from the centre carrier frequency. In the following fc is the centre frequency of transmit signal and f is the frequency of
spurious emission. BW is the channel bandwidth of choice, i.e. 5 MHz or 10 MHz.

4.2.7.2 Limits

The limits of spurious emissions (or more precisely, according latest I TU-R definitions, unwanted emissionsin the
spurious domain), shall conform to CEPT/ERC/REC 74-01 [5]. The power of any spurious emissions shall not exceed
thelimits given in table 17.

Table 17: General receiver spurious emission requirements

Frequency band Measurement bandwidth | Maximum level
30 MHz <f<1 GHz 100 kHz -57 dBm
1GHz<f<12,75 GHz 1 MHz -47 dBm

4.2.8 Receiver adjacent and alternate channel rejection

4281 Definition

The receiver adjacent and alternate channel rejection is a measure of the receiver's ability to receive awanted signal at
its assigned channel frequency in the presence of an unwanted interferer at a given frequency offset from the centre
frequency of the assigned channel, either at the adjacent or alternate channel, without this unwanted input signal causing
a degradation of the performance of the receiver beyond a specified limit.
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To reference the receiver adjacent and alternate channel rejection values, a sensitivity level is defined asthe signal level
for which the receiver will have a Bit Error Rate (BER) < 106 performance. The interferer has a similar channel
bandwidth (5 MHz or 10 MHZz) with the wanted signal. The wanted signal will use one of its robust modulation and
coding rates, as QPSK 1/2, for which the requirements are provided in table 18 and table 19, corresponding to the most
robust modulation and coding rate supported by the technology. At lower modulation rates the adjacent channel
rejection isimproved with the same factor as the SNR difference (in dB).

4.28.2 Limits

Tables 18 and 19 list the receiver adjacent and aternate channel rejection for 5 MHz and 10 MHz channel bandwidths,
respectively. The ACLR requirements of the interferer are described in clause 4.2.3. For an assigned channel bandwidth
of 5 MHz, and interferer channel bandwidth of 5 MHz is used and for an assigned channel bandwidth of 10 MHz, and
interferer channel bandwidth of 10 MHz is used. All the measurements are done over 95 % of the channel. The
compliant system shall be able to meet a Bit Error Rate (BER) < 10°6 with the interference levels specified in tables 18
and 19. Please note that depending on some assumed packet sizes, equivalent Packet Error Ratio (PER) criteria can be
used aternatively.

Table 18: Receiver adjacent and alternate channel rejection for 5 MHz channel bandwidth

Test Levels Adjacent channel Alternate
channel
In-channel Power Level Psenss +3dB Psenss +3dB
(dBm/4,75 MHz)
Interferer Power Level Psenss + 23 dB Psenss + 39 dB
(dBm/4,75 MHz)
Centre Frequency (MHz) Fox5 F. 10

Table 19: Receiver adjacent and alternate channel rejection for 10 MHz channel bandwidth

Test Levels Adjacent channel Alternate channel
In-channel Power Level Psensio + 3 dB Psensio +3dB
(dBm/9,5 MHz)
Interferer Power Level Psensio +23dB Psensio +39dB
(dBm/9,5 MHz)
Centre Frequency (MHz) F. 10 F.+20

Psengs and Pgeygo are the sensitivity levelsat BER < 106, for 5 MHz and 10 MHz channels respectively,
corresponding to the most robust modulation and coding rate supported by the base station.

4.2.9 Receiver blocking characteristics

429.1 Definition

The blocking characteristics is a measure of the receiver ability to receive a wanted signal at its assigned channel
frequency in the presence of an unwanted interferer on frequencies other than those of the adjacent channels. The
blocking performance requirement appliesto interfering signals with centre frequency within the ranges specified in
tables20 and 21, using a1 MHz step size.

4292 Limits

Psenss and Pegyso are the sensitivity levels at BER < 106, for 5 MHz and 10 MHz channels respectively,

corresponding to the most robust modulation and coding rate supported by the base station. The wanted signal with the
most robust modulation and coding supported by the base station shall be used.

BER performance requirement at BER < 10 shall be met when the following signal's are coupled to BS antenna inpuit.
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Centre frequency of Interfering | Wanted signal mean | Minimum offset of Type of interfering signal
interfering signal signal mean power interfering signal
power from the channel
edge
2 500 MHz to 2 690 MHz -40 dBm Pgengs +6 dB 12,5 MHz Modulation and coding equal to
those of the wanted signal
2 480 MHz to 2 500 MHz -40 dBm PSENSS +6 dB 12,5 MHz Modulation and coding equal to
2690 MHz to 2 710 MHz those of the wanted signal
1 MHz to 2 480 MHz, -15 dBm Psenss +6 dB — CW carrier

2710 MHz to 12 750 MHz

Table 21: Blocking for 10 MHz channel bandwidth

Centre frequency of Interfering | Wanted signal mean | Minimum offset of Type of interfering signal
interfering signal signal mean power interfering signal
power from the channel
edge
2 500 MHz to 2 690 MHz -40 dBm Psensig 6 dB 25 MHz Modulation and coding equal to
those of the wanted signal
2 480 MHz to 2 500 MHz -40 dBm Psensio 16 dB 25 MHz Modulation and coding equal to
2690 MHz to 2 710 MHz those of the wanted signal
1 MHz to 2 480 MHz, -15dBm Psensio +6 dB — CW carrier

2 710 MHz to 12 750 MHz

4.2.10 Receiver intermodulation characteristics

4.2.10.1

Definition and applicability

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the
desired channel. Intermodul ation response rejection is a measure of the capability of the receiver to receive a wanted
signal onits assigned channel frequency in the presence of two or more interfering signals which have a specific

frequency relationship to the wanted signal.

4.2.10.2 Limits

Psenss and Pepnsio are the sensitivity levels at BER < 106, for 5 MHz and 10 MHz channels respectively,
corresponding to the most robust modulation and coding rate supported by the base station.

BER performance requirement at BER < 1076 shall be met when the following signals are coupled to BS antenna input:

- A wanted signal at the assigned channel frequency, with mean power 6 dB above Pgey g5

- Two interfering signals with the following parameters.

Table 22: Receiver intermodulation characteristics for 5 MHz channel bandwidth

Interfering signal mean Minimum Type of interfering signal
power offset of
interfering
signal from
the channel
edge
-48 dBm 7,5 MHz CW signal
- 48 dBm 17,5 MHz Modulation and coding equal to
those of the wanted signal
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BER performance requirement at BER < 10 shall be met when the following signals are coupled to BS antenna inpuit:

- A wanted signal at the assigned channel frequency, with mean power 6 dB above Pgey g0
- Two interfering signals with the following parameters.

Table 23: Receiver intermodulation characteristics for 10 MHz channel bandwidth

Interfering signal mean Minimum Type of interfering signal
power offset of
interfering
signal from
the channel
edge
- 48 dBm 15 MHz CW signal
- 48 dBm 35 MHz Modulation and coding equal to
those of the wanted signal

5 Testing for compliance with technical requirements

5.1 Environmental conditions for testing

The technical requirements of the present document apply under the environmental profile, for intended operation of the
equipment and antennas, declared by the manufacturer.

The environmental profile may be determined by the environmental class of the equipment according to the guidance
givenin EN 300 019 [2].

The combination of the equipment and its antennas shall comply with all the requirements of the present document at all
times when operating within the boundary limits of the declared operationa environmental profile.

5.2 Product information
The following information shall be stated by the manufacturer in order to carry out the test suites:

. the operating RF channel centre frequency range of the equipment;

the nominal occupied channel bandwidth;

e the modulation format(s) employed by the equipment;

. the nominal maximum output power (Pnom) from the equipment;

e  theoperational environmental profile(s) applicable to the equipment.

. The BS ACLR Class applicable to the equipment. This may be either one or both of the possible classes
available.

5.3 Interpretation of the measurement results

The interpretation of the results recorded in atest report for the measurements described in the present document shall
be asfollows:

. the measured val ue related to the corresponding limit will be used to decide whether the user equipment meets
the requirements of the present document.

e thevalue of the measurement uncertainty for the measurement of each parameter shall be included in the test
report.
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. the recorded value of the measurement uncertainty shall be, for each measurement, equal to or lower than the

figuresin table 20.

For the test methods, according to the present document, the measurement uncertainty figures shall be calculated in
accordance with the principles contained within TR 100 028 [4] or TR 102 215 [8] as appropriate and shall correspond
to an expansion factor (coverage factor) k = 1,96 or k = 2 (which provides a confidence level of 95 % and 95,45 % in
the case where the distributions characterizing the actual measurement uncertainties are normal (Gaussian)).

Table 24 is based on such expansion factors.
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Parameter Conditions Uncertainty
5.4.4 Maximum output power tolerance Normal +0,7 dB
5.4.1 Spectrum emission mask +1,5dB
5.4.2 Transmitter adjacent channel - +0,8 dB
leakage power ratio
5.4.3 Transmitter spurious emissions for BS and coexistence bands:
for results < -60 dBm: +3,0 dB
for results > -60 dBm +2,0 dB
Outside above:
f<2,2 GHz: +1,5dB
2,2 GHz <f<4 GHz: +2,0 dB
4 GHz < f: +4,0 dB
5.4.6 Receiver spurious emissions for BS receive and transmit band: +3,0dB
Outside above:
f<2,2GHz: +2,0dB
2,2 GHz <f<4 GHz: +2,0 dB
4 GHz < f: +4,0 dB

5.4

5.4.1

The purpose of this test to verify compliance of BS equipment to the spectrum mask emission requirements of

clause 4.2.2.

5.4.1.1

Spectrum emission mask

Essential radio test suites

Method of test for BS spectral emission mask

Figure 1 shows the test setup for testing BS spectrum emission masks.
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Figure 1: Test setup for spectral mask emission testing of base station
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Initial conditions

The UUT shall be configured to operate at the Pnom level declared for the equipment.

For systems implementing dynamic change of the modulation order; thistest shall be carried out for transient behaviour
with the spectrum analyser in "maxhold" mode. The equipment shall be configured to operate with continuous
modulation mode switching at the maximum switching speed permitted by the system, with equal duty cycle for al
modulation orders, and with all training bursts or reference signals active as in normal operation.

Step 1

54.1.1.2
Step 2
Step 3
Step 4

Step 5

Step 6

Step 7
Step 8

5.4.2

In spectrum analyzer, set the resolution bandwidth to 30 kHz for the first 1,5 MHz of measurement from
the edge of assigned channel and 1 MHz for the remaining of measurements and al so set the video
bandwidth to 300 Hz.

Procedure
Set the RF channel to the lowest channel centre frequency from the declared range.
Make sure the data link connection has been established between UE UUT and Signalling Unit.

The BSUUT is configured to continuously transmit at Pnom as measured over the 5 MHz or 10 MHz of
allocated bandwidth.

Measure and note the signal spectrum over the range specified in clause 4.2.2.2.2 tables 2 to 9 according
to the specified measurement bandwidths in the tables. Note that measurement aggregation is needed to
compare with specified numbers according to the 1 MHz measurement bandwidth in the tables.

Repeat Steps 3 to 5 at the middle and highest RF channel centre frequencies from the declared range.
Repeat Steps 2 to 6 for all modulation schemes supported by the equipment under test.
End of test.

Transmitter Adjacent Channel Leakage power Ratio (ACLR)

The purpose of thistest isto verify compliance of BS equipments to the transmitter adjacent channel leakage power
ration requirements of clause 4.2.3.

5421

Method of test for BS ACLR

Figure 2 shows the test setup for testing BS spectrum emission masks.

54211
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Figure 2: Test Setup for ACLR Testing of Base Station

Initial conditions

Thistest can be conducted for any or both of 5 MHz and 10 MHz bandwidths. The UUT shall be configured to operate
at the Pnom level declared for the equipment.
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For systems implementing dynamic change of the modulation order, the equipment shall be configured to operate with
continuous modul ation mode switching at the maximum switching speed permitted by the system, with equal duty cycle
for all modulation orders, and with all training bursts or reference signals active asin normal operation.

Step 1

54.2.1.2
Step 2
Step 3
Step 4
Step 5
Step 6

Step 7
Step 8

Step 9
Step 10
Step 11

Step 12

Step 13

5.4.3

5431

In spectrum analyzer, set the resolution bandwidth to 100 kHz and the video bandwidth to 300 Hz.

Procedure
EVAL BW1 and EVAL BW2 Test Case.
Set the RF channel to the lowest channel centre frequency from the declared range.
Make sure the data link connection has been established between BS UUT and Signalling Unit.
The BS UUT is configured to continuously transmit at Pnom.

Measure the aggregated power measured over a frequency range equal to 4,75 MHz and 9,5 MHz (for
5 MHz and 10 MHz cases respectively) centred on the assigned channel frequency.

Average over a sufficient number of transmitted bursts to obtain a stable reading.

Measure the aggregated power measured over a frequency range equal to 4,75 MHz and 9,5 MHz (for
5 MHz and 10 MHz cases respectively) for EVAL BW1 measurement and to 3,84 MHz and 7,68 MHz
(for 5 MHz and 10 MHz cases respectively) for EVAL BW2 measurement centred on the first lower
adjacent channel frequency whichis5 MHz (10 MHz for 10 MHz channel bandwidth) apart from
operating RF channel centre frequency.

Average over a sufficient number of transmitted bursts to obtain a stable reading.
Caculate the ACLR by: (Power according to Step 6) / (Power according to Step 8).

Repeat Steps 5 to 9 for the second lower adjacent RF channel (centre frequency 10 MHz for the 5 MHz
channel bandwidth and 20 MHz for 10 MHz channel bandwidth, respectively, below the assigned channel
frequency of the transmitted signal) and also for the first and second upper adjacent RF channel.

Run Steps 3 to 8 at the middle and highest RF channel centre frequencies from the declared range.

End of test.

Transmitter spurious emissions

Method of test

Figure 3 shows the test setup for testing BS transmitter spurious emission.
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Figure 3: Test Setup for BS Transmitter Spurious Emission Testing of Base Station
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543.1.1 Initial conditions
The UUT shall be configured to operate at the Pnom level declared for the equipment.

For aUUT with antenna connector(s) and using external antenna(s), or for aUUT with integral antenna(s) but with a
temporary antenna connector provided, conducted measurements shall be used.

For aUUT with integral antenna(s) and without a temporary antenna connector, radiated measurements shall be used.

Stepl  Inspectrum analyzer, set the measurement bandwidth as specified in the relevant row of table 14, table 15
or table 16 of clause 4.2.4.2. Set the video bandwidth to 300 Hz.

For systems implementing dynamic change of the modulation order, the equipment shall be configured to operate with
continuous modulation mode switching at the TDD down-link frame rate, with equal duty cycle for al modulation
ordersin down-link and up-link, and with all training bursts or reference signals active as in normal operation.

54.3.1.2 Procedure
Step2  Set the RF channel at lowest channel centre frequency.
Step3  Make sure the data link connection has been established between BS UUT and Signalling Unit.

Step4  TheBSUUT isconfigured to continuously transmit at its Pnom output power as measured over the
5 MHz or 10 MHz of alocated bandwidth.

Step5  Measure and note the BS transmitter spurious emissions over the range specified in clause 4.2.4.2 table 14
according to the specified measurement bandwidths in the table.

Step6  Repeat Steps 3 to 5 at middle and highest RF channel centre frequencies from the declared range.
Step7  End of test.

5.4.4  Maximum output power accuracy

The purpose of thistest to verify compliance of base station declared maximum output power (Phom) in support of
requirement clause 4.2.5.

5441 Method of test

Figure 4 shows the test setup for measuring BS maximum output power.

Signaling
Unit  |e—t2 —> Aus ) BSUUT
(UE Emulator) ] ]
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\4 \ 4
Spectrum Average
Analyzer Power Meter

Figure 4: Test Setup for BS maximum output power

54.4.1.1 Initial conditions
The UUT shall be configured to operate at its declared maximum output power (Pnom).

NOTE: Testsunder extreme power supply also test extreme temperature.
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5.4.4.1.2 Procedure
Stepl  Setthe RF channel to the lowest channel centre frequency from the declared range.
Step2  Make sure the data link connection has been established between BS UUT and Signalling Unit.

Step3  TheBSUUT isconfigured to continuously transmit at its declared maximum output power (Pnom) as
measured over the 5 MHz or 10 MHz of allocated bandwidth.

Step4  Measure and note the actual maximum output power level (Pmax) for compliance with maximum output
power tolerance to the declared nominal maximum output power (Pnom) of clause 4.2.5.

Step5  Repeat Steps 3 and 4 at the middle and highest RF channel centre frequencies from the declared range.
Step6  End of test.

545 Transmitter Intermodulation

The purpose of thistest to verify compliance of BS transmitter intermodulation requirements of clause 4.2.6.

5.45.1 Method of test

Figure 5 shows the test setup for testing BS transmitter intermodul ation requirement.

Base Station Ass Directional
‘_’fg‘—' Coupler g M easur ement
uuT Equipment
Attenuator
Power Meter | Signal
Generator

Figure 5: Test Setup for BS transmitter intermodulation requirement

545.1.1 Initial conditions

Configure the signal generator to produce an interference signal with alevel of 30 dB lower than that of the BS UUT
transmitted signal. The interference signal shall be like-modulated as the BS transmitted signal, and the active time slots
of both signals shall be synchronized.

For 5 MHz channel bandwidth case, the frequency of the interference signal shall be 5 MHz, £10 MHz and £15 MHz
offset from the BS transmitted signal.

For 10 MHz channel bandwidth case, the frequency of the interference signal shall be +10 MHz, 20 MHz and
+30 MHz offset from the BS transmitted signal.

The BSUUT shall be configured to operate at the Pnom level declared for the equipment.

5.4.5.1.2 Procedure
Apply the test procedures for out of band described in clauses 5.4.1.1 and 5.4.2.1 and for transmitter spurious emissions

as described in clause 5.4.3.1 at the frequencies of all third and fifth order intermodulation products. The frequency
band occupied by the interference signal is excluded from the measurements.
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5.45.1.3 Test requirements

The conformance requirements for out of band as specified in clauses 4.2.2.2 and 4.2.3.2 and for transmitter spurious
emissions as specified in clause 4.2.4.2 shall be met at the frequencies of all third and fifth order intermodulation
products.

5.4.6 Receiver spurious emissions

546.1 Method of test

Figure 6 shows the test setup for testing BS receiver spurious emission.

Signa.ling Age Ans
Unit «—> < — » BSUUT
(User
Equipment Attenuator
Emulator)
\4
Spectrum
Analyzer

Figure 6: Test Setup for Receiver Spurious Emission Testing of Base station

546.1.1 Initial conditions

Step1l  Inthe spectrum analyzer, set the measurement bandwidth as specified in the relevant table 17 of
clause 4.2.6. Set the video bandwidth to 300 Hz.

5.4.6.1.2 Procedure
Step2  Set the RF channel at lowest channel centre frequency.
Step3  Make sure the data link connection has been established between BS UUT and Signalling Unit.

Step4  TheBSUUT isconfigured to transmit at its Pnom output power as measured over the 5 MHz or 10 MHz
of allocated bandwidth.

Step5  Measure and note the BS receiver spurious emissions over the range specified in clause 4.2.6 table 17
according to the specified measurement bandwidths in the tables. The receiver spurious emissions should
be only measured during the receive part of the TDD frame.

Step6  Repeat Steps 3 to 5 at middle and highest RF channel centre frequencies from the declared range.
Step7  End of test.

5.4.7 Receiver adjacent and alternate channel rejection

5471 Method of test

Interfering source shall be a conforming unsynchronized signal with the same signalling technology as the in-channel
signal.

547.1.1 Procedure

The interfering signal is a signal which has the same channel bandwidth as the desired signal. The interfering signa is
transmitted continuously and is unsynchronized with the desired signal.
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The adjacent and alternate channel leakage ratio of the test interfering sources should have negligible impact to the
receiver channel rejection measurement. In particular, the ACLR (adjacent and non-adjacent) requirement shall be
better than 40 dB and 60 dB, respectively. ACLR performance can be derived from the interfering source's spectrum
mask and the channel spacing. The channel spacing is determined as the same as channel bandwidth of the desired

system.
Test casefor

Step 1

Step 2

Step 3

Step 4

Step 5
Step 6
Step 7

Step 8

Step 9

Step 10

Step 11
Test casefor

Step 1

Step 2

Step 3

Step 4

Step 5
Step 6
Step 7

Step 8

Step 9
Step 10

5 MHz channel bandwidth

Determine the sensitivity level for aBER = 10 using direct BER measurement or equivalent PER
measurements.

Adjust the received signal level at A1 to be 3 dB above the sengitivity level Pggygs + 3 for 5 MHz

under AWGN channel condition. Note the signal level is measured over the time period of the data burst
only within the downlink transmission.

Turn on the interfering source and configure it to transmit continuously at Fc -5 MHz from the nominal
(desired) operation frequency.

Increase the interfering source power to the interferer power level defined in table 18, for the adjacent
channel.

Perform a BER measurement and record the results.
Turn the interference source off.

Turn on the interfering source and configure it to transmit continuously at Fc - 10 MHz from the nominal
(desired) operation frequency.

Increase the interfering source power to the Interferer power level defined in table 18, for the aternate
channel.

Perform a BER measurement and record the results.

Repeat steps 3 to 9 for positive channel offset relative to the wanted signal (+5 MHz, +10 MHz).
Repeat the test procedure for the low, middle and high channel of the declared frequency range.
10 MHz channel bandwidth

Determine the sensitivity level for aBER = 10 using direct BER measurement or equivalent PER
measurements.

Adjust the received signal level at A1 to be 3 dB above the sengitivity level Pogyg g + 3 under AWGN

channel condition. Note the signal level is measured over the time period of the data burst only within the
downlink transmission.

Turn on the interfering source and configure it to transmit at F, - 10 MHz from the nominal (desired)
operation frequency.

Increase the interfering source power to the interferer power level defined in table 19, for the adjacent
channel.

Perform a BER measurement and record the results.
Turn the interference source off.

Turn on the interfering source and configure it to transmit continuously at F; - 20 MHz from the nominal
(desired) operation frequency.

Increase the interfering source power to the interferer power level defined in table 18, for the alternate
channel.

Perform a BER measurement and record the results.

Repeat steps 3 to 9 for positive channel offset relative to the wanted signal (+10 MHz, +20 MHz).
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Step 11 Repeat the test procedure for the low, middle, and high channel of the declared Band Class.
Packet Generator &
Error Tester <
M MS M BS
\4
Signaling [Aws Auut

\4

Unit UUT
Aftenuator 1 * _|

Combiner
Attenuator 3
Interference Average
Source > Power
Attenuator 2 Meter

5.4.8

5.4.8.1

Figure 7: Test setup for receiver adjacent and alternate channel rejection test

Receiver blocking characteristics

Method of test

Interfering source shall be a conforming unsynchronized signal with the same signalling technology as the in-channel
signal. Figure 8 shows the test setup of the receiver blocking test.

5.4.8.1.1
Step 1

54.8.1.2
Step 2
Step 3

Step 4

Step 5

Step 6

Step 7
Step 8

Step 9

Initial conditions

Set the desired received signal BW as defined in test case 1 of table 25.

Procedure
Set the desired received signal at lowest channel centre frequency from the declared range.

Adjust the received signal level at A1 to be 6 dB above the sensitivity level Py g + 6 dB under

AWGN channel condition. Note the signal level is measured over the time period of the data burst only
within the downlink transmission.

Turn on the interfering source and configure it to transmit as defined in table 25.

Step the interfering signal generator frequency through the frequency range indicated in table 25 with a
step size of 1 MHz.

Measure the BER of the desired signal received for each step of the interfering frequency and record the
results.

Turn the interference source off.

Repeat the test procedure at middle and highest channel centre frequencies for the desired received signal
from the declared range.

Repeat the test procedure for remaining test cases defined in table 25.
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Table 25: Test parameters for receiver blocking for 5 MHz and 10 MHz BW

Test |Centre frequency of interfering Desired Interfering Desired signal Minimum offset
case signal signal and | signal mean mean power of interfering
interfering power signal from the
signal channel edge
bandwidth
2 500 MHz to 2 690 MHz 5 MHz -40 dBm Pgenss +6dB 12,5 MHz
2 2 480 MHz to 2 500 MHz 5 MHz -40 dBm Psenss +6dB 12,5 MHz
2 690 MHz to 2 710 MHz
3 1 MHz to 2 480 MHz, 5 MHz -15dBm Poenss +6dB -
2 710 MHz to 12 750 MHz
4 2 500 MHz to 2 690 MHz 10 MHz -40 dBm Psensio +6dB 25 MHz
5 2 480 MHz to 2 500 MHz 10 MHz -40 dBm Psensio +6dB 25 MHz
2 690 MHz to 2 710 MHz
6 1 MHz to 2 480 MHz, 10 MHz -15dBm Psensio +6dB -
2 710 MHz to 12 750 MHz

Psenss and Pepyso are the sensitivity levels at BER < 106, for 5 MHz and 10 MHz channels respectively,
corresponding to the most robust modulation and coding rate supported by the technology.

Packet Generator &

Error Tester <
M BS M TS
\ 4
Signaling | Ars Auut
Unit R UUT
Aftenuator 1 * _|
Combiner
Attenuator 3
Interference Average
Source > Power
Attenuator 2 Meter

Figure 8: Test setup for receiver blocking test

549 Receiver intermodulation characteristics

549.1 Method of test

Interfering sources shall consist of a CW signal and a conforming unsynchronized signal with the same signalling
technology as the in-channel signal. Figure 9 shows the test setup for the receiver intermodulation test.

549.1.1 Initial conditions
Stepl  Setthedesired received signal BW as defined in test case 1 of table 26.

5.49.1.2 Procedure
Step2  Setthe desired received signal at lowest channel centre frequency from the declared range.

Step3  Adjust thereceived signal level at A 7 to be 6 dB above the sensitivity level Py g + 6 dB under

AWGN channel condition. Note the signal level is measured over the time period of the data burst only
within the downlink transmission.
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Step 5
Step 6

Step 7
Step 8
Step 9

Step 10

respect to the desired signal.

desired signal.

Turn the interference source off.

from the declared range.
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Measure the BER of the desired signal received and record the results.

Measure the BER of the desired signal received and record the results.

Repeat the test procedure for remaining test cases defined in table 26.

Turn on the interfering sources and configure to transmit as defined in table 26 with positive offset with

Reconfigure interfering sources to transmit as defined in table 26 with negative offset with respect to the

Repeat the test procedure at middle and highest channel centre frequencies for the desired received signal

Psenss and Pegygo are the sensitivity levels at BER < 106, for 5 MHz and 10 MHz channels respectively,
corresponding to the most robust modulation and coding rate supported by the technology.

Table 26: Test parameters for receiver intermodulation for 5 MHz and 10 MHz BW

Test Desired Desired signal Interfering signal Offset of interfering |Type of interfering signal
case signal mean power mean power signal from the
bandwidth channel edge
- 48 dBm 7,5 MHz CW signal
1 5 MHz P +6 dB Modulation and coding
SENS5 - 48 dBm 17,5 MHz equal to those of the
wanted signal
- 48 dBm 15 MHz CW signal
P +6dB Modulation and coding
2 10 MHz SENS10 - 48 dBm 35 MHz equal to those of the
wanted signal
Packet Generator &
Error Tester <€
Maes Mrs
\4
Signaling | Ars Auvur
Unit S N
+ > uuT
Aftenuator 1 _|
l Attenuator 3
Interference Combiner Average
Source > Power
M eter
Attenuator 2
Interference
Source > —

Attenuator 3

Figure 9: Test setup for receiver intermodulation test
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Annex A (normative):
HS Requirements and conformance Test specifications
Table (HS-RTT)

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

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

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

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

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

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

it qualifies each test procedure to be either:

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

- Other: meaning that the test procedure is illustrative but other means of demonstrating compliance with
the requirement are permitted.

Table A.1: HS Requirements and conformance Test specifications Table (HS-RTT)

Harmonized Standard EN 302 544-1
The following requirements and test specifications are relevant to the presumption of conformity
under the article 3.2 of the R&TTE Directive
Requirement Requirement Conditionality Test Specification
No Description Reference: u/C Condition E/O Reference:
Clause No Clause No
1 Spectrum emission mask 4.2.2 U E 5.4.1
2 Transmitter adjacent 4.2.3 U E 5.4.2
channel leakage power
ratio
3 Transmitter spurious 424 U E 543
emissions
4 Maximum output power 425 U E 5.4.4
tolerance
5 Transmit Intermodulation 4.2.6 U E 5.4.5
6 Receiver spurious 427 U E 5.4.6
emissions
7 Receiver adjacent and 4.2.8 U E 5.4.7
alternate channel rejection
8 Receiver blocking 429 U E 5.4.8
characteristics
9 Receiver intermodulation 4.2.10 U E 5.4.9
characteristics
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Key to columns:
Requirement:

No A unique identifier for one row of the table which may be used to identify a requirement or its test
specification.

Description A textual reference to the requirement.

Clause Number Identification of clause(s) defining the requirement in the present document unless another
document is referenced explicitly.

Requirement Conditionality:

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

Condition Explains the conditions when the requirement shall or shall not be applicable for atechnical
reguirement which is classified "conditiona".

Test Specification:

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

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

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

The EN title in the official languages

Language

EN title

Bulgarian

Czech

Danish

Dutch

English

Broadband Data Transmission Systems operating in the 2 500 MHz to 2 690 MHz frequency band;
Part 1: TDD Base Stations; Harmonized EN covering the essential requirements of article 3.2 of the

R&TTE Directive

Estonian

Finnish

French

German

Greek

Hungarian

Icelandic

Italian

Latvian

Lithuanian

Maltese

Norwegian

Polish

Portuguese

Romanian

Slovak

Slovenian

Spanish

Swedish
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Annex C (informative):
Bibliography

. CEPT ECC/DEC/(05)05: "ECC Decision of 18 March 2005 on harmonized utilization of spectrum for IMT-
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