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Intellectual Property Rights

IPRs essential or potentially essentia to the present document may have been declared to ETSI. The information
pertaining to these essential 1PRs, 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 isavailable from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (http://www.etsi.org/ipr).

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given asto 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 European Standard (Telecommuni cations series) has been produced by ETSI Technical Committee
Electromagnetic compatibility and Radio spectrum Matters (ERM).

The present document is part 1 of a multi-part deliverable covering the Land mobile service; Radio equipment intended
for the transmission of data (and speech) and having an antenna connector, as identified bel ow:

Part 1: " Technical characteristics and methods of measur ement” ;

Part 2 "Harmonized EN covering essential requirements under artidle 3.2 of the R& TTE Directive'.

National transpositiondates

Date of adoption of this EN: 9 March 2001
Date of latest announcement of this EN.(doa): 30 June 2001

Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 31 December 2001
Date of withdrawal of any conflicting National Standard (dow): 31 December 2001
Introduction

The present document is intended to specify the minimum performance and the methods of measurement of radio
equipment for use in the land mobile service as specified in the scope.

The present document is based upon ETS 300 113 Edition 2.

Thisisagenera sandard which may be overridden or complemented by specific standards addressing specific
applications. It applies to equipment designed to operate within the professional mobile radio service and to the
associ ated frequency planning.

Equipment similar to that covered by the present document, but having an integral antennais covered by
EN 300 390 [2] (for details, see the scope of the present document as well as the scope of EN 300 390 [2]).

Access protocols for equipment covered by the present document are the subject of other ETS| standards such as
ETS300471.
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Channdl separations, maximum transmitter output power/effective radiated power, class of transmitter intermodulation
attenuation and the inclusion of automatic transmitter shut-off facility may all be conditions relating to the issue of a
licence by the appropriate administration.

Annex A: isnormative and provides additional information concerning radiated measurements.

Annex B: isnormative and gives the requirements for equipment to be used for the measurements of adjacent
channel power.

Annex C: isnormative and presents the technical characteristicsto be fulfilled, when required by the
appropriate national regulatory authority, for the identification of stations for professional mohile
radio systems, that do not comply with other system protocals (e.g. trunking protocols); it isthe
responsibility of the manufacturer to ensure that the modulation that he has chosen for the
identification, in accordance with the tables of thisannex fulfils the requirements corresponding to
the channels where the equipment is designed to operate, as specified in the main body of the
present document. The tables of thisannex are expected to be updated regularly in order to reflect
the progress accomplished in the field of mobile data transmissions.

Annex D: isinformative and gives a graphic representation corresponding to the sd ection of equipment for
testing purposes (it is based on EN 300 793 [3]).

Annex E: isinformative and provides guidance concerning the technical characteristics of the modulation,
coding and format.

Clause 5 provides the appropriate limits. These limits have been chosen to ensure an acceptable grade of service and to
minimize harmful interference to other equipment and services. They are based on the interpretation of the
measurement results described in clause 4.3.

Provision for the placing on the market ofyradi o equipment.indEU M ember [States can, be found in the R& TTE Directive
(Directive 1999/5/EC). It can also be noted that some of the parameters considered as essential under the R& TTE
Directive had already been listed as essentid under the EMC Directive!

The present document may also be used in CEPT Countries that are not EU Member States. For the benefit of these
Countries, mechanisms for mutual recognition-of type’approval-have beeridentified in CEPT/ERC/DEC(97)10.

Alternatively, another approach may be used indCountries thathave hotlimplemented this Decision: type test
measurements performed in an accredited test laboratory in one country would be accepted by the Administration in
another country provided that the national regulatory requirements are met (CEPT/ERC/REC 01-06).

Decision CEPT/ERC/DEC(97)10 also addresses issues related to total quality management.

The present document may, in particular, be used by accredited test laboratories for the assessment of the performance
of the equipment. The performance of the equipment, in the case of conformity assessment measurements, shall be
representative for the performance of the corresponding production model. In order to avoid any ambiguity in that
assessment, the present document contains general ingtructions (clause 4), conditions (clauses 6 and 7) and methods of
measurement (clauses 8, 9 and 10).

The present document was drafted on the assumption that if equipment avail able on the market is required to be
checked, it should be tested in accordance with the methods of measurement specified in the present document.
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1 Scope

The present document covers the minimum characteristics considered necessary in order to avoid harmful interference
and to make acceptable use of the available frequencies. It does not necessarily include al the characteristics which may
be required by a user, nor does it necessarily represent the optimum performance achievable.

The present document applies to constant envel ope angle modulation systems for use in the land mabile service, using
the available bandwidth, operating on radio frequencies between 30 MHz and 1 GHz, with channel separations of
12,5 kHz, 20 kHz and 25 kHz, intended for data transmissions. It applies to digital and combined analogue and digital
radio equipment with an internal or external antenna connector intended for the transmission of data and/or speech.

The particular type of modulation will be chosen by the manufacturer, athough it isrecognized that in some countries
national legidation may limit the use of certain code structures/data formats.

The technical characteristics given in the present document are independent of data rate but may in practice limit the
maximum data rate achievable. Future editions of the present document may be prepared to allow complex modulation
methods, together with their appropriate limits, for use at higher bit rates.

In the present document different requirements are given for the different radio frequency bands, channel separations,
etc. where appropriate.

In the present document, data transmission systems are defined as systems which transmit and/or receive data. The
equipment comprises a transmitter and associated encoder and modulator and/or areceiver and associated demodul ator
and decoder.

The types of equipment covered by the present document are as follows:
- base gtation (equipment fitted with an antenna socket, intended for use in afixed location);
- mobile station (equipment fitted with an antenna socket, normally used in a vehicle or as atransportable);
- and those hand portabl e stations:
a) fitted with an antenna socket;or

b) without an external antenna socket (integral antenna equipment), but fitted with a permanent internal or a
temporary internal 50 Q@ Radio Frequency (RF) connector which allows access to the transmitter output and
thereceiver input.

Hand portabl e equipment without an external or internal RF connector and without the possibility of having atemporary
interna 50 Q RF connector isnot covered by the present document (integral antenna equipment is covered by
EN 300 390 [2] for details, see the corresponding scope).

Additional standards or specifications may also be required for equipment such as that intended for connection to the
Public Switched Telephone Network (PSTN), or data networks.

Requirementsto be fulfilled by equipment designed to meet several standards can be found in clause 4.
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2 References

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

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

» For aspecific reference, subsegquent revisions do not apply.
» For anon-specific reference, the latest version applies.

[1] ETSI EN 300 086 (all parts): "Electromagnetic compatibility and Radio spectrum Matters (ERM);
Land Mobile Service; Radio equipment with an internal or external RF connector intended
primarily for anal ogue speech”.

[2] ETSI EN 300 390 (V1.2.1): "Electromagnetic compatibility and Radio spectrum Matters (ERM);
Land Moabile Service; Radio equipment intended for the transmission of data (and speech) and
using an integral antenna".

[3] ETSI EN 300 793: "Electromagnetic compatibility and Radio spectrum Matters (ERM);
Land mobile service; Presentation of equipment for type testing".

[4] ETS ETR 028: "Radio Equipment and Systems (RES); Uncertainties in the measurement of
mohile radio equipment characterigtics'.

[5] ETS ETR 273 (all parts): "Electromagnetic compatibility and Radio spectrum Matters (ERM);
I mprovement of radiated methods of measurement (using\test sites),and evaluation of the
corresponding measurement uncertainties'.

[6] ITU-T Recommendation O.153: "Basic parameters for the measurement of error performance at
bit rates below the primary rate".

[7] ANSHIC63.5/(1988): "American:National-Stantard for'Calibration of /Aintennas Used for Radiated
Emission MeasurementsinElectromagnetic Intexrference (EMI) ControlCalibration of Antennas
(9 kHz to 40 GHz)".

[8] IEC 60489-3 (1988): "Methods of measurement for radio equipment used in the mobiles services.

Part 3: Receiversfor A3E or F3E emissions'.

3 Definitions, symbols and abbreviations

3.1 Definitions

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

base station: equipment fitted with an antenna socket, for use with an externa antenna, and intended for usein afixed
location

mobile station: mobile equipment fitted with an antenna socket, for use with an external antenna, normally used in
avehicle or asatransportable station

hand portable station: equipment either fitted with an antenna socket or integral antenna, or both, normally used on a
stand-alone basis, to be carried on aperson or held in the hand

integral antenna: antenna designed to be connected to the equipment without the use of a 50 Q externa connector and
considered to be part of the equipment. An integral antenna may be fitted internally or externally to the equipment

angle modulation: either phase modulation or frequency modulation

full tests: in al cases except where qualified as "limited”, tests shall be performed according to the present document
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limited tests: limited tests, as defined in EN 300 793 [3], areasfollows:

- tranamitter frequency error, clause 8.1;

- trangmitter carrier power (conducted), clause 8.2;

- tranamitter effective radiated power, clause 8.3, integral antenna equipment only;

- transmitter adjacent channel power, clause 8.5;

- receiver maximum usable sensitivity (conducted): clause 9.1;

- receiver average usable sengtivity (field strength), clause 9.2, integral antenna equipment only;

- receiver adjacent channd sdlectivity, clause 9.6.
conducted measur ements. measurements which are made using direct 50 €2 connection to the equipment under test
radiated measur ements: measurements which involve the absol ute measurement of aradiated field
bit: binary digit

block: the smallest quantity of information that is sent over theradio channd. A constant number of useful bits are
always sent together with the corresponding redundancy bits

packet: one block or a contiguous stream of blocks sent by one (logical) transmitter to one particular receiver or one
particular group of receivers

transmission (physical): one or several packets transmitted between power on and power off of a particular transmitter

window: set of inter-related transmissions which-may-be limitedin time by-an appropriate access protocol and
corresponding occupation rules

session: set of inter-related exchange of packets occupying one or several windows or part thereof (if applicable). It
corresponds to a complete interactive procedure for interchangingdata between users, comprising initiation, data
transmission and termination, procedures. The session can be short (e.0: 2 packets), or 4ong:(e.g. one full page of text)

message: user datato be transferred in one or more packetsin asession

3.2 Symbols

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

Eo Reference field strength

Ro Reference distance

dBd Antenna gain relative to A/2 dipole (clause A.1.3)

dBi Antenna gain relative to an isotropic radiator (clause A.1.3)

D-MO, D-M1... namesof signalsdefined in clause 7.3

The symbols used in the clauses relating to trangents and timings can be found in clause 8.10.1.
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Abbreviations

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

AR1, AR2 Categories of "alignment range" as defined in clause 4.1
BS Base Station
CRC Cyclic Redundancy Code
dBc decibelsrelative to the carrier power
emf electromotive force
ep effective radiated power
FEC Forward Error Correction
FFSK Fast Frequency Shift Keying
FSK Frequency Shift Keying
GMSK Gaussian Minimum Shift Keying
IF Intermediate Frequency
LSB Least Significant Bit
MSB Most Significant Bit
MSK Minimum Shift Keying
PLL Phase Locked Loop
PSK Phase Shift Keying
PSTN Public Switched Telephone Network
RF Radio Frequency
rms root mean square
Rx Receiver
s switching range
Tx Transmitter
4 General

Equipment may be designed to fulfil the requirementsof one or morelstandards.

In the case of combined full bandwidth-anal ogue speech/full bandwidth digital .equipment, if the anal ogue part of the
equipment has aready been measured according to EN 300 086 [1], only some additional measurements have to be
performed; they shall ensurethat the equipment fulfils the requirements of the following clauses:

514
515
517
518
519
521
522

523
524
525

(8.5)
(8.6)
(8.8)
(8.9)
(8.10)
(9.)
(9.2)

(9.4)
(9.5)
(9.6)

Adjacent channd power;

Spurious emissions,

Trangmitter attack time;

Transmitter release time;

Trangent behaviour of the transmitter;

Maximum usable sensitivity (data or messages, conducted);

Average usable sensitivity (data or messages, field strength)
in the case of equipment having an integral antenna;

Error behaviour at high input levels,
Co-channel rejection;

Adjacent channd sdlectivity.

More precisaly, the measurement of the spurious emissions (clauses 5.1.5 and 8.6) should be performed when an
equipment, previoud'y measured to EN 300 086 [1], is being measured to the present document with an add-on data
unit. If the equipment has been originally combined for analogue and digital operation, the measurement of the spurious
emissions need not to be performed again if the data port(s) (and the data circuitsmodul es) were active while making
this measurement for the test to EN 300 086 [1].
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